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copper, brass, bronze, nickel silver, ex- 
truded brass and bronze, and other non- 
ferrous metals and alloys. Obtainable from 
distributing stations of AIR REDUCTION 
SALES CO., in principal cities—and from 
many prominent supply houses. 
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Electrical 
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for 
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SIL-FOS 


for 
Heaters, 
Kettles, 
Stills, etc. 






SIL-FOS 
for 
Tanks and 
Process 
Equipment 


Winged Hig 
SIL-FOS offers many advantages for brazing 








OW COST 
RAZING 


SIL-FOS keeps brazing costs low because it reduces three 
cost-determining factors—time, labor and material. 








The big feature in cutting these items is the LOW WORK- 
ING TEMPERATURE. Flowing freely at 1300° F—300° to 
800° below the melting points of base metal welding and 
brazing rods—SIL-FOS spreads rapidly to all parts of a joint, 
alloys with the metals, making a strong union in quick time. 
Closely fitted joints require only a small amount of SIL- 
FOS. With but little excess metal outside the joint, cleaning 
time and labor is also lowered. 


In brazing heavy sections of copper and other metals of high 
heat conductivity, the low working temperature of SIL-FOS 
not only effects substantial savings in time and material, but 
it also greatly facilitates the work. 


SIL-FOS also requires but little flux. Often, none is needed 
in joining copper to copper, and only a small amount when 
joining other non-ferrous metals. 


Joints made with SIL-FOS have a corrosion resistance com- 
parable to copper and other non-ferrous metals and have 
sufficientductility towithstandshockandvibration—perma- 
nent joints, good for the life of the metals joined. The first 
cost of SIL-FOS brazed joints is usually the last cost. 


For Proof — TRY Sil-Fos 


Get a pound or two (the cost is low) and see for yoursel! 
how much easier and faster you can braze with SIL-FO> 
and what a strong, ductile, clean joint it makes. 


SIL-FOS Bulletin 512-W on request 
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THE COST OF CUTTING’ 


this 8” x 8” steel billet is less than twenty-six cents in this modern milll Why? 
Because the Rego CC Full Range Cutter actually cuts |/3 faster with 20% less 
gas. This fine Rego Product is daily yielding profits in reduced cutting costs in 
hundreds of plants throughout the country. 


* Ask yourself this question: “If the total cost of gas and 
labor to ‘crop’ this billet is only 26 cents the Rego way, 
hadn't we better investigate Rego's profit making possibilities 
for our shop?” 









Your request will bring Bulletin 77 which fully describes ea 
the Rego CC Full Range Cutter. No obligations, of course! ¥ 


x 
Authorized Rego Distributors Are Located in All Principal Cities © 


PRODUCT OF BASTIAN-BLESSING — 260 E. ONTARIO, CHICAGO 


Pioneers in Equipment .for Using and Controlling High Pressure Gases 
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A. G. vs. D. C. Welding... 


URING the past few years, weld- 

ing engineers have engaged in a 

great deal of controversy on the 
pros and cons of alternating and direct 
current for use in welding. Both of these 
types of welding have been known for a 
great many years, but d.c. has been used 
more extensively in the United States 
than a.e. 

In the.past 4 or 5 years, a.c. welding 
has commanded more and more attention 
in this country, and in the past two years 
has been, at least partially, adopted by 
several of the leading fabricators. The 
xperience of The M. W. Kellogg Com- 
pany had been entirely with d.c. welding, 
except for a few unimportant experi- 
ments run on small portable a.c. welding 
transformers, until, in 1932, it was de- 
cded to make a thorough investigation 
of the two types of welding, with the idea 
of adopting the better of the two, if one 
should show superiority over the other. 
It was felt that after such an investiga- 
ton, regardless of its outcome, at least 
the members of the Kellogg company 
would know the relative merits of the two 


processes, 


Previous Experience With 
Single-Operator D.C. Units 


The d.e. equipment used by this com- 
pany was the single-operator type gen- 
erator, with either built-in or external 
reactance. In many instances two gen- 
‘rators are driven by one motor, but at 
ho time was the constant-potential multi- 
ple-operator type of generator used. The 
‘ngle-operator equipment has given ex- 
vellent service sinee its installation, and 
many of these units are still in suecessful 
operation, notwithstanding that a.c. units 
lave heen substituted for d.c. for many 
operations, as will be explained later. 

It was felt at the outset that the a.c. 
velding transformer could certainly be 
tount d on to eliminate, at least to a large 
‘xlent, the troublesome d.c. ailment— 
magn: tie blow. It was not expected, how- 


gw By R. K. HOPKINS 





A large tonnage of pres- 
sure vessels has been weld- 
ed with the a.c. process in 
the Kellogg plant. The au- 
thor reveals why a.c. welding 
was adopted for certain types 
of work, and compares re- 
sults with those obtained 
with d.c. welding. 





ever, that it would be a panacea for all 
welding troubles, as claimed at the time 
by some proponents of the a.c. system. 
In addition to the elimination of all d.c. 
troubles, it was also claimed that the 


Director of Metallurgical Research 
The M. W. Kellogg Company 


melting rate of the electrode would be 
materially increased over that obtained 
with d.e. for the same kva. input; that 
the deposited metal would be sounder, 
owing to the puddling action of the al- 
ternation of the eurrent on the molten 
metal; that the tensile strength and the 
duetility of the deposited metal would be 
higher than that obtainable with d.c. 
equipment; that it would be almost im- 
possible to produce a weld with undercut 
and unfused areas; that penetration 
would be better, ad infinitum. Such state- 
ments were looked upon by the manage- 
ment and engineers of the Kellogg com- 
pany with considerable skepticism. Of 
course, all the authorities on the subject 
did not agree on all these claims, but for 
the benefit of those welding concerns who 
are considering the use of a.c. welding, 

















One of Two Reaction Chambers With 47s-In.-Thick Walls, Recently Welded by the 
Kellogg Company, Using A.C. Equipment. 


(Two similar chambers were welded about a year ago with D.C. equipment. The results 
were practically identical.) 


THE WELDING ENGINEER 


December, 1934—Page 15 


a Oe ees 





a 

















oo 


re SRO SPP. ae 


ook 
dee = 


= <wnge 
RA ie 


—~ 


[fe eee 
ee m 
“ ss 


oe 


See ee 


SSS 


and who have heard such claims, they are 
repeated here. 

The first move of the Kellogg company 
was to purchase two 750-ampere welding 
transformers with external reactance. 
These were bought from one of the 
leading manufacturers of welding equip- 
uient in this country. Tests were con- 
ducted for months on test plates approxi- 
mately the size of those required by the 
A.S.M.E. Unfired Pressure Vessel Code 
for Class 1 pressure vessels. Welds were 
made on plates of various thicknesses be- 
tween normally accepted commercial lim- 
its. Thorough x-ray examination, as well 
as the usual physical tests, chemical anal- 
yses, microscopic and macroscopie exam- 
inations, were made on each plate. Sev- 
eral commercial electrodes and some of 
our own manufacture were tried. 


Magnetic Blow Is Almost 
Altogether Eliminated 


On completion of the above tests, one 
thing was definitely known—namely, that 
magnetic blow had been practically elimi- 
nated. On account of this fact, and cer- 
tain other more or less encouraging indi- 
cations, it was decided to purchase one 
more 750-ampere and one 400-ampere 
welding transformer. These were bought 
from another manufacturer so that they 
could be compared directly in operation 
with those already purchased. It was de- 
cided to proceed with further welding 
tests, but in this case on full-sized cylin- 
drical sections, making both cireumferen- 
tial and longitudinal welds, as well as 
manway welds. At the completion of 
these tests, the Kellogg company felt as- 
sured that a.c. equipment could make 
pressure-vessel welds having mechanical 
properties equal to those made by d.c., 
and that the welds could be made with 
less trouble, on account of the elimination 
of magnetic blow. 


It was, therefore, decided to apply this 
type of welding to regular production 
work, at which time two more 750-ampere 
transformers were ordered from a third 
manufacturer for comparative purposes. 


Since that time, additional units have 
been installed, and a large tonnage of 
pressure vessels has been welded with this 
process. Although most of the welding in 
the Kellogg shop is being done with a.c. 
equipment, a very large amount is still 
being done satisfactorily with d.e. equip- 
ment. 


Effect of Electrode Coating 
on A.C, and on D.C. 


During the investigation, one very in- 
teresting—and, it is felt, important—fact 
was discovered. This concerns the effect 
of weldrod coating composition on the 
properties of the deposited weld metal— 
(1) with a.c., and (2) with dc. It was 
noted, in using certain commercial rods 
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with a.c., that the welds were sounder and 
the physical properties better than when 
using the same rods with d.c. It was also 
noted in some cases that the reverse of 
this was true. This was also found to be 
true with some of the rods coated by the 
Kellogg company. Some rods seemed to 
spatter more with a.c. than with d.c., and 
vice versa. 


A thorough investigation of this phase 
of the work was taken in hand, using rods 
made by the Kellogg company so that the 
effect of the elements and compounds 
which make up the various coatings could 
be determined. After a considerable 
amount of testing, it was noted that cer- 
tain elements or compounds in the coat- 
ing would cause a great deal of spatter 
during welding, or result in porosity in 
the weld, or both, when using a.c., while 
no trouble would be experienced when 
using these same rods with d.ce. The re- 
verse of this was found to be true when 
using certain other elements or com- 
pounds in the weldrod coating. With 
these data to work with, the next step was 
to develop a coating with just the correct 
proportion of each of these materials in 
it, so that the bad effects of some mate- 
rials while welding with a.c., for instance, 
would be neutralized by the good effect of 
certain other materials while welding 
with a.c., and vice versa when using d.c. 
Unfortunately, this is more easily said 
than done. It, however, is not impossible, 
because such a coating has been devel- 
oped and is now in use, and is giving 
quite satisfactory results when used on 
either a.c. or d.c. equipment. It must not 
be construed that such a rod is essential. 
A good a.c. rod and a good d.e. rod may 
be chosen and production proceed with 
these two rods, but in a shop where both 
types of equipment are used extensively, 
it is naturally much more convenient to 
have a single coating good for both types 
of current, if possible. 


The welding engineer is naturally in- 
terested in a comparison of a.c. and d.c. 
equipment on the basis of their mechani- 
eal and electrical characteristics. 


A.C. Equipment Has No Advantage 
in. Weight and Size 


For a given kilowatt output, an a.c. 
welding transformer is usually heavier 
and a little more bulky than a d.e. motor- 
generator set. For portable sets, the lat- 
ter would probably be more desirable. 
A.c. equipment, however, has no moving 
parts, except in a recently announced 
polyphase motor-alternator set, and in 
one make where a fan is used for cooling. 
The other makes are usually air-cooled 
by natural ventilation. Because of the 
absence of moving parts, with their con- 
sequent maintenance cost, the a.c. equip- 
ment is preferred from a mechanical 
standpoint. 

The control and ease of adjustment of 





the welding current is naturall, . yer, 
important feature of any weldin. <ct, |; 
is felt, therefore, that a brief des: -iptioy 
here of some of the different tyros 95 


controls furnished on a.c. trans! rmers 
would not be out of place. Of three 
makes of a.c. equipment purchased by 
the Kellogg company, one employ: a self. 
contained movable-core reactance. one a 


combination plugging and mova)|e-core 
system ; while the third manufact\rer has 
supplied two types—one with a separate. 
reactor unit with a movable core, and the 
other with reactor-winding tap-changine 
knife switches. 


Some Units Allow a Closer 
Adjustment Than Others 


Of the four types, the variable externa) 
reactance and the movable-core type, 
each of which is actuated by a screw, are 
preferred by the Kellogg company be 
eause of the more accurate adjustment 
afforded by these devices. Between the 
two, the former is felt to be the more de 
sirable, if for no other reason than the 
lack of noise as compared with the latter. 
(It is understood that machines of the 
latter type are now being built in which 
the noise has been eliminated.) The moy 
able-core type is somewhat more compact 
than the external-reactance type. Per 
haps there is no real choice between these 
two pieces of equipment. 

In the case of d.c. equipment, the expe- 
rience of the Kellogg company has been 
entirely with the individual type of so- 
called constant-current generator. For 
this type of machine, whether the react- 
ance be external or built into the genera- 
tor, the current control is usually ob- 
tained by the use of a field rheostat. It is 
felt that this control is equally as good as 
any one of those furnished on the a.c 
equipment. 


High A.C. Open-Circuit Voltage 
Presents Hazard to Operator 


Electrically, each type of current seems 
to have advantages as well as disadvan- 
tages. The open-cirenit voltage of 110 
volts, which is customary on most a.¢. 
welding transformers, is less desirable 
than the usual lower dc. open-circuit 
voltage of from 60 to 75 volts, since the 
high open-cireuit voltage is not only 4 
discomfort to the welder, knowing that 
he may be shocked, but really constitutes 
a danger inasmuch as it may cause the 
welder to slip or fall from some high 
position should he by any chance rece!’ 
a shock while changing electrodes, or ®' 
any other time when he is not actually 
welding. While this particular di- «van 
tage may be overcome by the inser'10! 
a suitable system of <elays or 0! “r 
pedients in the cireuit to reduce t' ope™ 
cireuit voltage, this is likely to moe ‘e 
establishment of the are somewh:'! *lU¢ 
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initi.| cost of this equipment and conse- 
que: maintenance cost. 


Seriousness of Unbalanced Phases 
Depends on Capacity of Line 

A'l ae. welding transformers are natu- 
rally of the single-phase type. Therefore, 
when such a transformer is connected on 
to a 2-phase or 3-phase line, the circuit is 
immediately unbalanced. Such a condi- 
tion is of no particular consequence when 
the capacity of the transformer is small 
compared to that of the line; but when 
the reverse is true, serious trouble may 
result. Where several transformers are 
mn use, this trouble may be partly over- 
come by connecting an equal number of 
transformers to each leg of the cireuit. 
This trouble is not encountered when 
using d.e. equipment, since the generator 
is usually driven by either a d.c. or poly- 
phase motor, or even by a gasoline 
engine. 

Where welding is to be done in remote 
places, such as in the field, the a.c. trans- 
former is precluded because of the ab- 
sence of a primary-current supply, un- 
less, of course, a separate gasoline-motor- 
driven a.¢. generator is used for this pur- 
pose. 

Welding transformers, when designed 
for high efficiency, usually have a very 
low power factor, and when designed for 
a high power factor, have a very low effi- 
ciency. It would not be economical to use 
the latter type where a great deal of 
welding is being done, but yet a large 
number of low-power-factor transform- 
ers on the line might well prove expen- 
sive if the welding shop draws its current 
from a source where a penalty is placed 
on a low-power-factor load. In the lat- 
ter case, One or more synchronous con- 
densers might be installed to correct the 
low-power-factor load. 


Omitting Condensers, A.C. May 
Have Slight Advantage in Cost 
This brings up the question of cost. 
The present price for an a.c. welding 
transformer with reactance is about the 
same, or perhaps a little less, than the 
price of d.c. equipment of the same c¢a- 
pacity. This does not, however, tell the 
whole story, since the additional cost of 
the necessary equipment for reducing the 
open-cireuit voltage, as well as the cost 
of the synehronous condensers where re- 
quired, should be included. It is felt that 
when these are included, the cost of 
ac. equipment will probably be higher 
than the eost of d.c. equipment of the 
same eapacity. How long this will be the 
case, is not known. It does not seem rea- 
sonable to believe that such simple equip- 
ment as a.c. transformers should cost as 
much as the more complicated motor- 
generator sets used for d.c. welding. Per- 
haps some day an a.c. generator will be 
built eapable of supplying current hav- 
ing the proper characteristics for weld- 


ing. When this is done, it is quite prob- 
able that the cost of such a machine will 
be comparable to that of a d.c. welding 
set. Some of the disadvantages outlined 
above, such as lack of portability, etc., 
would be overcome by such a machine. 


Circuit Characteristics Do Not 
Respond the Same as With D.C. 


In using ae. welding equipment, the 
welding-shop foreman must learn to 
think of resistance and other factors in 
slightly different terms from those he has 
been accustomed to when handling d.c. 
welders. A given increase in resistance 
of the welding cables, for instance, causes 
a great deal more difference in the weld- 
ing current supply than is the ease in d.c. 
welding. The efficiency of the welding 
transformer is largely dependent upon 
the open-cireuit voltage. The power fac- 
tor is also dependent upon the open-cir- 
cuit voltage. Change in welding current 
due to change in are length is a great deal 
different between a.c. welding and d.c. 
welding. In a paper entitled “Alternating 
Current Are-Welding Transformer and 
Cireuit Characteristics,” which appeared 
in the September, 1934, issue of The 
Welding Journal, A. M. Candy, of the 
Westinghouse Electric & Manufacturing 
Co., very ably explains these and other 
characteristics of a.c. welding equipment. 





Purdue Conference Sets 
Record for Enrollment 


With a registration of 385, a new rec- 
ord was set at the Purdue University 
welding conference, held Dee. 13th and 
14th. Intense interest was shown in the 
papers program, and many manufactur- 
ers and -distributors had exhibits and 
demonstrations in the shops, showing the 
application of welding, brazing and flame 
cutting. The program was in charge of 
W. A. Knapp, professor in charge of the 
Engineering Extension Department, and 
J. D. Hoffman, head of the Department 
of Practical Mechanies. 





Talks on Application 
of Welding to Dies 


“Are Welding in the Fabrication and 
Maintenance of Dies” was the subject of 
a lecture by J. F. Lineoln, president of 
The Lincoln Eleetrie Co., Cleveland, 
Ohio, given before a joint meeting of the 
Detroit Section of the American Welding 
Society and The Industrial Electrical 
Engineering Society, at the Fort Shelby 
Hotel, Detroit, Mich., on the evening of 
Dee. 5th. Motion pictures and lantern 
slides were shown. Comparisons of 
American welding practice with that in 
Europe, South America and Japan, were 
brought out by the speaker. 


Texas Welding Conference 


Set for February 


The welding conference at the Texas 
Technological College, Lubbock, Texas, 
has been set for Feb. 14th and 15th, 
according to word received from J. C. 
Hardgrave, of the Department of Me- 
chanical Engineering. 

The program of the conference to be 
held at Iowa State College, Ames, Iowa, 
Jan. 23rd to 25th, is not yet prepared, 
but will be announced in the January 
issue of The Welding Engineer. 





Philip Kearny Elected 


President of I. A. A. 


A new record for attendance at the 
technical sessions was established by the 
International Acetylene Association at 
their 35th annual convention, held at the 
Wm. Penn Hotel, Pittsburgh, on Nov. 
14th to 16th. The total registration was 
755. 

Philip Kearny, president of the K-G 
Welding & Cutting Co., was elected as 
president for the coming year, succeed- 





Philip Kearny, I. A. A. President. 


ing H. B. Pearson, of Compressed In- 
dustrial Gases. The new vice-president 
is C. O. Epperson, vice-president of Na- 
tional Cylinder Gas Co., Chicage, and 
formerly director of the Association. 

H. F. Reinhard was reelected secre- 
tary. The new treasurer is Henry Booth, 
sales manager of the Shawinigan Prod- 
ucts Corp.,-New York. The following 
directors were elected for three years: 
G. B. Walker, The Linde Air Products 
Co.; L. F. Loutrel, Shawinigan Products 
Corp.; and H. B. Pearson, retiring presi- 
dent of the Association. H. B. Dalisie, 
of the Canadian Liquid Air Co., Ltd., 
Montreal, Canada, was appointed diree- 
tor for two years to fill the unexpired 
term of C. O. Epperson, who was elected 
vice-president of the Association. 

The convention closed with a banquet 
on Friday night, Nov. 16th, which was 
attended by over 225. 
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Effect of Design 
and of Operation | 


on the 


Power Factor of 
Resistance Welders 


mw By P. W. FASSLER 


President, P. W. Fassler & Co., and 
Consulting Welding Engineer 


cal books shunned by many practical 

men, “power factor” creeps unan- 
nounced into every-day resistance weld- 
ing applications, sometimes with disas- 
trous results. 

In his capacity as consulting engineer, 
the writer has often had no recourse other 
than to recommend that a machine of 
higher capacity be obtained to perform a 
certain job, even though the tag on the 
machine in use showed an apparently 
sufficient kva. rating and comparatively 
high secondary voltage. The trouble was 
that most of the voltage was being used 
to overeome the reactance of the various 
undesirable magnetic fields set up in the 
machine, leaving an insufficient amount 
to do the actual heating necessary to pro- 
duce a weld. In other words, the machine 
operated with a bad power factor. 


Power Factor Affects Machine 
Capacity, Irrespective of Rating 


It is, therefore, unfair to compare 
welding machines merely by their kva. 
rating, without considering the power 
factor. The welding-machine user should 
have some idea as to the expected power 
factor in order to plan his production in- 
telligently according to the available ma- 
chines. This will prevent costly delays 
afterwards, for little or nothing can be 
done once a machine is built and put in 
operation. The power supply is also of 
great importance, and the plant eleetri- 
cian has a right to know something about 
the power factor of a certain machine so 
he ean determine the total power factor 
in the plant. 

While we admit that a high power fac- 
tor is not likely to be obtained where a 
great number of large welding spots are 


required, the welding-machine user never- 


[cata treated in highly theoreti- 
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Fig. 1. Plan and Eleva- 
tion of 300-Kva. Projec- 
tion Welder. 


(The shading in 
the lower view rep- 
resents air space in 
the magnetie circuit.) 


theless should know the electrical charae- 
teristics of the machine before it is put 
into operation, and not afterwards. This 
statement is, of course, not meant to jus- 
tify the building of welding machines 
that will, under all conditions, operate 
with a low power factor. 

Fortunately, the welding-machine de- 
signer is in.a position to create machines 
in which the reactance is reduced to a low 
figure. Magnetic flux, while hard to ex- 
press in formulas, is well defined, and the 
electrical characteristics are not entirely 
problematical. 

For our own work, we developed a 
method which is based upon the eonven- 
tional method of figuring reactance of 
power transformers, but it is not our aim 
to develop formulas in this article. We 
had rather restrict ourselves to a diseus- 
sion of the general principles involved. 


Calculations Made for 
300-Kva. Welder 


On a recently designed 300-kva. pro- 
jection welding machine, some investiga- 
tion was done in this respect. Diagrams 
of this welder are shown in Fig. 1. In 
addition to the main flux in the iron core, 
there obviously will be a certain leakage 
flux flooding the windings in the opposite 
direction at A, thereby inducing an op- 
posing voltage. 

We recall that the magnetic flux obeys 
laws similar to the electric current and 
will be in proportion to the area of the 
air space and in inverse proportion to its 
length. 

In the lower diagram in Fig. 1, the 
area of the involved air space is shown 
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shaded. From the foregoing, it is clea: 
that we should try to reduce this area to 
the minimum and increase the depth by 
making the coils as long and thin as pra 
tieable. This, of course, also applies to 
the leads, which for the same reaso: 
should be made as wide as possible and 
consequently reduced in thickness 

The welding engineer, therefore, lik 
the architect, is not satisfied to app! 
construction materials in a haphazard 
manner, but has to consider the 
relation between thickness and 
from an electrical point of view. 

So far only air space has been consid 
ered, but the introduction of the iron oi 
the work will increase the leakage {lus 
considerably by reducing the magnet 
resistance (reluctance) and thereby 1 
ereasing the reactance. 

Another important factor is th: 
struction of the transformer, in which w: 
are guided by the fact that the reacta! 
is attributed to three different sources 
namely : the reactance of the primary, t!\ 
reactance of the secondary, and the mu 
tual reactance of both. 


Transformer Housing Serves 
as Secondary Winding 


The transformer illustrated in | 
has no iron housing, but a housing 
of non-ferrous material, which : 
same time serves as a secondary wi!‘ 
Such a winding can be conside: 
composed of an infinite number © 
allel coils. The secondary is the: ‘0 
like a ring solenoid, and its induct: 
reduced by the increase of length (| 
cireular arrangement. The mutual 


- = =. F 


IS 


£ 


£ 


ehu 


ot ( 


AY 
was 
OU 
the 


ohn 


to ¢ 
the 
im} 


equ 
SIST, 


Fig. 


are 
one 
to e 

F 
low) 
Res 
0.00 
the 








RY 


ear 
| lo 
by 


. To 
son 


and 


like 

his 
ard 
rect 


idth 


sid- 
i Ol 
flux 
etic 


con 
h we 


ance 


, the 


mu 


ade 


the 





tance is also reduced, as only a certain 
pro ‘rtion of secondary coils can react 
upo! the primary. 

It s high time to remove all guess work 
frou. the welding-machine industry. The 
struc ural designer is not guessing when 
he cetermines the span of a bridge; 
neit! or is the electrical engineer in de- 
sign'ig a turbo-generator. They all make 
their deduetions from certain given facts. 
The ‘acts pertaining to welding-machine 
desiyn are just as clear-cut. Why should 
it not be possible to determine the reac- 
tanc: of a welding machine from the area 
of the air space between current-carrying 
members and the dimensions of the work ? 
While the engineer is interested in pre- 
determining the characteristics, the con- 
sumer wants to see results. Therefore, 
every welding-shop executive should 
know what his machines can do in these 
days of the oscillograph. 


Determining the Characteristics 
of the Circuit 


The interpretation of the facts onee 
obtained is as simple as the triangles of 
our illustration. On our 300-kva. ma- 
chine, we obtained a power factor or cos.¢ 
of 0.54, whieh corresponds to an angle of 
57°. The seeondary open-cireuit voltage 
was 5 volts, and the secondary amperage 
60,000. The resistance of the transformer, 
the leads and the joints, was 0.0000135 
ohm. 


According to Ohm’s Law, as applied 
to alternating eurrent, the voltage equals 
the impedance times the amperes. The 
impedance is, therefore: 


—— —. = (),000083 ohm. 
60,000 mae 
We also know that the impedance is 


equal to the geometrical sum of the re- 
sistance and the reactance. Therefore, we 
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Fig. 2. Graphical Solution for Resistance 
and Reactance of Welder Circuit. 


are given two angles (57° and 90°) and 
one side of a triangle and, hence, are able 
to econstruet the triangle, as in Fig. 2. 

From this triangle, we obtain the fol- 
lowing values. Reactance = 0.00007 ohm. 
Resistanee of the work = 0.000045 — 
9.0000135 = 0.0000315 ohm, or 70% of 
the total. 

Tle impedance at short circuit, which 
is alo indicated in the illustration, is of 
the yreatest importance, because it allows 
Us t ealeulate the maximum current at a 


given voltage according to the above- 
mentioned relation known as Ohm’s Law. 

The corresponding voltage vector dia- 
gram, shown in Fig. 3, indicates that even 
this machine, with a high power factor of 
0.54, has a relatively high voltage drop 
from 5 volts to 2.7 volts. This voltage is 
further reduced by 30%, or 0.8 volt, 
through the joints in the contact spring, 
arms, ete., and only 70% is applied at the 
work. The influence of the work cannot 
be corrected, but the resistance in the 





Fig. 3. Construc- 
tion of Voltage 
Vector Diagram. 


joints can be reduced through careful de- 
signing. These joints should be as large 
as possible, and they should be tinned in 
order to obtain a good contact. 


Inserting Iron in the Air Space 
Changes the Characteristics 


If we insert into the air space of the 
machine an iron tubing of 1-in. diameter, 
with 44-in. wall, and 10 in. (26 em.) long 
(indicated by X in Fig. 1), this multiplies 
the theoretical air space many times, as 
each unit area of this material represents 
approximately one thousand units of air 
space, the exact relationship depending 
on the permeability of the iron. Now we 
notice at once a drop in secondary volt- 
age and a reduction of the power factor. 

We analyzed these results on the same 
300-kva. machine for a condition shown 
in Fig. 4, and found that by introducing 
a different welding job with more iron, 





which represents the aforementioned tub- 
ing, between the electrodes, the power 
factor dropped from 0.54 to 0.36. Con- 
sequently, the seeondary voltage had to 





Fig. 4. Showing Iron Tube Inserted in 
Air Space of Welder. 


be inereased from 5 to 7.4 volts to over- 
come the additional reactance. This in- 
dieates that the welding-machine designer 
has to deal with a problem such as this 
very carefully, to avoid trouble later on. 
In this connection, it should be under- 
stood that an iron housing around a 
transformer will have an effect on the 
magnetic flux which most certainly will 
be responsible for additional reactance. 
Research work in this respect most cer- 
tainly would lead to interesting conclu- 
sions. It is hoped that this diseussion will 
inspire the resistanee-welding industry to 
additional progress in design and assist 
the welding-machine user in making an 
intelligent seleetion of his equipment. 


Accumulates Large Pile 
of Trade-In Junk 


During approximately the past two 
years, a large pile of obsolete welding 
and eutting equipment aecepted as trade- 
in against the purchase of new appara- 
tus, has been accumulated by Sam Smith, 
Aireo’s district manager in Milwaukee. 
The illustration shows part of Sam’s 
“oraveyard”—mute evidence of an ag- 
gressive policy toward getting the cus- 
tomer to turn in his antiquated appara- 
tus requiring frequent repairs, and get 
new equipment. Much of the “junk” 





shown was leaky apparatus—costly in 
gas consumption and a hazard to life. 





This Pile of 
Regulators and 
Other Obsolete 
Equipment Is 
Known as “Sam 
Smith’s Grave- 

yard.” 
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A Comparison of 


Steel and Cast Iron 


For Stress-Transmitting Mechanisms . 


OMPARISON of the observed 
properties of cast iron and steel, 
simultaneous with an examina- 
tion of their physical composition, throws 
a great deal of light upon the applica- 
tions and limitations of the two materials. 
When the physical properties are inter- 
preted in terms of physical structure, 
additional light is thrown upon the causes 
of failures of gross structures and upon 
the reasons for differences in the strength 
of various ferrous materials. 
Consider the physical properties of 
commercial gray iron as explained by the 
microstructure of the metal, taking into 





Fig. 1. Microphotograph of Cast Iron. 


(Reduced from 100 to 50 diameters in repro- 
duction. The dark areas are graphite flakes.) 


account the chemistry of the material. 
Fig. 1 shows a microphotograph at 100 
diameters of unetched gray cast iron. It 
is an aggregate of pure graphite in flake 
form and impure steel. The graphitic 
flakes are pure carbon, generally in the 
form of shell-like plates. The steel matrix 
is an impure steel by commercial stand- 
ards, containing relatively high amounts 
of sulphur, phosporus and silicon, with a 
moderate amount of combined carbon. 
Like steel, this matrix has the same modu- 
lus of elasticity, in that the number of 
pounds of stress per unit deformation has 
the same value as that of the open-hearth 
product—namely, 30,000,000. The nature 
of the bond between the graphite and the 
steel in this physical aggregate is not 
known exactly, but it is undoubtedly poor 
as far as the transmission of any tensile 
stress is concerned. No bond is needed 
for the transmission of a compressive 
stress, since the graphite flake perfectly 
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mg By EVERETT CHAPMAN 


Vice-President, Lukenweld, Inc. 





Ir IS through welding that 
steel has attained the distinc- 
tion of being the ideal struc- 
tural material. In this synopsis 
of a paper read before the An- 
nual Meeting of the American 
Society of Mechanical Engi- 
neers, in New York, N. Y., Dec. 
4, 1934, Mr. Chapman makes 
clear why cast iron and steel 


behave as they do under s‘ress. 





fits its mating void and the bearing area 
between the two is fully developed. 


Discontinuities in Matrix 
Cause Stress Concentrations 


Fig. 2 shows the stress distribution that 
exists in an elastic matrix similar to that 
of cast iron: It is a photograph of a piece 
of celluloid supporting a tensile load, 
taken under polarized light. In the cellu- 
loid, random shapes have been cut in a 
random distribution to simulate the loca- 
tion and shape of the graphitic flakes as 
they occur in cast iron. If we assume that 
there is no bond between the graphite and 
the steel, this analogy is exact in the ease 
of a piece of cast iron used for the trans- 
mission of a tensile stress. In compres- 
sion, the analogy would be correct only 
if the holes were filled with a material 
that had a lower elastic modulus than the 
celluloid. Rubber would be such a mate- 
rial. 

The photograph indicates that in such 
a configuration there is a tremendous 
variation of stress from point to point in 
the matrix. Many stress concentrations 
exist whose magnitude is from eight to 
ten times the values that exist at other 
points. These high stress values are pres- 
ent at the ends of the voids and are due 


to the fact that ripping actions occur at 
the ends of those sharp-pointed flakes ex- 
isting at right angles to the stress. With 
such widely divergent stress values intro- 
duced by the presence of the graphitic 
flakes, it is interesting to note that the 
average stress, as calculated by dividing 
the applied load by the cross-sectional 
area, has very little meaning. The prac- 
tice of working cast iron at as low a ter 
sion stress as has been proved necessary 
simply insures that the point of maxi 
mum stress is below the safe working 
limit for the material of the matrix 

It is obvious that a material with sue! 
incipient rips throughout its body wil 
have poor tensile properties. The sam 
material under compression wil! show 





a as 


Fig. 2. Celluloid Specimen Cut to Simu- 
late Cast-Iron Matrix, Examined Under 
Polarized Light. 


much better properties if the severity 0! 
the incipient rips hss in some manner 
been lessened. Impact values, which ex 
press the tenacity involved in an energ) 
absorbing, ripping type of failure, ar 
obviously lowered in a material wh 


- energy is absorbed at these few po! 


high stress rather than over a uni!orm 
stressed eross-section. The fatigue car 
acteristics of a material are a function 0! 
the material itself, but they are a 
mendously influenced by the po! 
high stress introduced in one ma! 
another. In a material in wh 
spread between maximum stress a! 
imum stress is as great as it is 





hig 
eye 
ma 
fac 
mo 
cat 
con 
tro 
pli 
lim 


ing 
tha 
pal 
pol 
are 

ad 

iro) 
pol 

















jron, the fatigue values are much lower 
thar those that would be exhibited by the 
matrix itself in a homogeneous form. It 


_js inieresting to note the relative insensi- 


tivity of east iron to further notch effects. 
Hig ily refined steels, when properly 
treated, show tremendously high fatigue 
values when compared to east iron; but 
in contrast to east iron, such steels must 
be fabricated with extreme care because 
their sensitivity to surface finish is great. 
Cast iron, with its myriad of notches al- 





Fig. 3. Under-Cutting at the Edges and 
Drippings at the Root of This Weld In- 
troduce High Local Stresses. 


ready existing inherently, does not show 
the effect of one more point of high stress 
if it is introduced in the design. 

Cast iron has a modulus of elasticity of 
12,000,000 in contrast to the modulus of 
30,000,000 shown by steel, a more homo- 
geneous material of the same chemical 
composition as the matrix of cast iron. 
This low modulus, together with the fact 
that it varies with the stress, is again a 
result of the extremely heterogeneous 
stress condition, as already shown in Fig. 
2. As a load is applied to cast iron, the 
material deforms elastically at some 
point and may deform plastically at other 
points. This combination of elastic and 
plastic action is the mechanism operating 
to give the low modulus of elasticity in 
east iron. It also explains the fact that 
the modulus actually drops as the stress 
increases. 


Explains Behavior of Cast Iron 
Under Repeated Loading 


That plastie action at the points of 
high stress occurs early in the loading 
eyele, explains why cast iron takes a per- 
manent set at low values of stress. This 
fact, and the falling off of the value of 
modulus of elasticity at low load, is indi- 
cative of the presence of terrific local 
concentrations of stress. The stress in- 
troduced by the smallest load is multi- 
plied locally to values over the elastic 
limit by the discontinuities present. 

Cast iron grows under repeated heat- 
ing and cooling to a far greater degree 
than steel, because as the material ex- 
pands under heat, the highly stressed 
points at the ends of the graphitic flakes 
are elevated over their elastic limit by the 
adjacent expanding material. When the 
iron eools down, these highly stressed 
points are permanently deformed in con- 
trast to the points of low stress, and the 





material exhibits the phenomenon of a 
body assuming a size larger than it was 
originally. 

Any sort of structure that is subjected 
to a load will, at a point of severe change 
in contour, exhibit poor tensile, fatigue, 
impact and related properties. In view 
of the type of elastic discontinuities that 
exist in a riveted structure, for example, 
it is no wonder that the smooth-flowing 
welded structure, with its uniform butt 
joints and carefully faired intersections, 
offers all the rigidity, energy-absorbing 
abilities and high fatigue values that are 
inherently guaranteed by its high degree 
of elastic homogeneity. 


Spherical Voids Give Malleable 
Iron Better Properties 


The shape of internal voids and sur- 
face defects has a tremendous influence 
on the mechanical properties. Malleable 
iron, in which the graphite is in spherical 
form, has much better properties than 
gray iron of identical chemical composi- 
tion. The stress concentration which is 
introduced by a spherical void is theo- 
retically equal to 2.7 times the magnitude 
of the average stress, whereas the inten- 
sity of stress introduced at the ends of 
one of the sharp-eornered graphite flakes 
in cast iron may be of the order of magni- 
tude of ten times the average stress. 

Modern electrie-furnace cast iron that 
has been superheated has finely divided 
graphite flakes instead of the coarse 
flakes found in the eupola product, and 
all the physical properties of such mod- 
ern iron—even the modulus of elasticity 
-——increase in the same ratio as the maxi- 
mum stress is brought more into line with 
the average stress by this re-distribution 
of the graphite. 


Why Wrought Iron Is Stronger in 
One Direction Than Another 


In wrought iron, the pure ferrite ma- 
trix is riddled with long slag streamers 
that have a most decided orientation 
along the length of the plate as it was 
rolled. When the stress is parallel to 
these streamers, the elastic behavior is 
four or five times as good as it is when 
the stress is at right angles to the slag 
inclusions, since a load at right angles to 
the slag inclusions is in the direction to 
exercise the maximum ripping effect in 
the ferrite at the ends of the slag voids. 
The maximum stress in the material is 
much greater for a transverse pull than 
it is for ‘a longitudinal pull. 

The possibility that the average stress 
equals the maximum stress in an ideal 
materia! leads to some interesting conjec- 
tures on the possible strengths of mate- 
rials. Steel is by no means the pure, 
homogeneous material that it is usually 
visualized. If graphite distributed at 
random can:so vitiate the known prop- 
erties of the steel matrix in cast iron, 


what strengths would steel exhibit if it 
in turn were rid of the minute impurities, 
minute internal checks and internal 
strains known to exist in the commercial 
product? The cohesive forces between 
the atoms making up a material are a 
measure of its theoretical strength. 


Truly Homogeneous Steel Would 
Have Tenfold Greater Strength 


The atomie bond in pure iron, as theo- 
retically deduced from its latent heat of 
vaporization, indicates that the strength 
of steel should be about ten times the ob- 
served values in ordinary commercial 
steel. The difference between the ob- 
served values and the theoretical values 
can be reasonably supposed to be due to 
stress-raising, non-metallic impurities, 
minute internal cracks resulting from 
cooling, and internal strains distributed 
at random that pre-load the material 
from point to point. Is it not reasonable 
to eoneeive that the known strengths of 
materials and structures are the differ- 
ence between the theoretical strengths of 
the atomic bonds and the damage done by 
such minute phenomena as notches, non- 
metallic impurities, distributed graphite, 
serew threads, unfused roots of welds, 
sharp fillets and all such forms of dis- 
continuities? 

Modern weld metal is a freak. Its 
properties seem to give a clue to what 
might be expected from theoretically 
clean materials. It is perfectly possible 





Fig. 4. Lack of Penetration Has Greatly 
Reduced the Working 
of This Joint. 


to produce in the electric are, in the form 
of weld metal, a steel with carbon con- 
tent of 0.08%, tensile strength of 65,000 
Ib. per sq. in., and an elongation of 35% 
in 2 in, These properties, furthermore, 
are shown in the cast condition, and ma- 
terial of the same analysis made in the 
open hearth by modern ‘steel-making 
practices will not begin to show, in any 
respect, the physical properties of the 
weld metal. The essential difference seems 
to be: first, the treatment of minute 
drops of metal; seeond, the use of well- 
designed slag; third, exclusion of the at- 
mosphere; and fourth, temperatures 
much higher than ean be obtained in the 
open hearth. The resulting metal is much 
cleaner than commercial open-heerth 
steel, and it is not a coincidence that its 
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physical properties are superior to open- 
hearth steel of equivalent chemistry. 
The commercial existence of such a 
metal, together with the facet that it ean 
be used to integrate rolled steel, has sev- 
eral important implications for the de- 
signer of structures and the makers of 
steel. The freedom of welded design in- 
herently implies the ideal strueture, with 
its smooth-flowing contours and its homo- 
geneous, elastic properties. That such 
material as modern weld metal can be 
produced is an incentive to both the 
maker of steel and the designer of struc- 
tures to reduce, perhaps eliminate, the 
number of damaging discontinuities in 
their steels and their structures. Without 
investigating the feelings, mathematical 
treatments and experimental methods 
that distinguish the master designer, it 





Fig. 5. This Weld, Made from Both Sides, 
Shows Porosity and Lack of Penetration. 





Fig. 6. In Addition to the Oxidized Drip- 
pings of Metal at the Root, This Weld 
Also Shows the Presence of Gases. 


may be pertinent to illustrate some of 
the abuses of welded joints that tremen- 
dously detract from the efficiency of a 
welded structure. 


Under-Cutting Reduces Capacity 
to Carry Load 


Fig. 3 pietures an etched cross-section 
of a poorly made weld. It has been se- 
verely under-eut at one edge. The maxi- 
mum stress that exists at the root of the 
under-cut is the stress that determines the 
important structural properties of the 
joint. The efforts of the steel-maker to 
produce a good steel, the efforts of the 
electrode manufacturer to produce good 
electrodes, and the careful work of the de- 
signer to produce an ideal structure, have 
been completely nullified by the presence 
of the under-eut. Moreover, the drip- 
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pings of hot metal in the far side are not 
only badly oxidized, because they lacked 
the protection of the are vapors and slag, 
but they also form a discontinuous pro- 
jeetion which will introduce a high root 
stress. The designer’s factor of safety 
covering this joint will have to be great 
enough to reduce to a safe value either 
the stress at the root of the under-cut or 
the stress at the root of the oxidized pro- 
jection, taking into account the damaged 
metallurgical condition of the drips. 
Whenever such examples of welding are 
found, they will entirely diseredit the use 
of weld metal. 

Fig. 4 is an example of a weld that has 
not completely penetrated to the far side. 
The incipient rip, introduced by the un- 
fused root, reduces the working strength 
of such a joint by at least six times. 

Fig. 5 shows a welded joint made from 
both sides, in which the workmanship was 
such that neither the weld metal nor the 
steel has an opportunity to perform as a 
homogeneous, elastic entity. The fusion 
at the root of the weld is incomplete, in- 
troducing a void at right angles to the 
applied load, which not only resulted in 
failure, but the perfection of the weld 
metal has been entirely nullified by the 
porosity present. The porosity was due 
to the fact that the electrodes were not 
used at their proper current density. 


Presence of Gas-Forming 
Impurities Causes Porosity 


Fig. 6 illustrates a welded joint in 
which a combination of troubles are pres- 
ent. The weld has been attempted en- 
tirely from one side, which results in the 
usual oxidized projection of metal on the 
far side. In addition, the steel itself was 
not properly adapted for ideal welding. 
It exhibits a layer of gas-forming impuri- 
ties which, under the heat of the are, pro- 
duce great volumes of gas, generally in 
such large quantities that the electrode, 
with its normal boiling action, could not 
eliminate them. This joint again illus- 
trates the abuse of material with excellent 
physieal properties in conjunction with 
a parent metal that is not the equal of 
the material used for joining. 

It is possible to make a good weld on 
poor parent metal if the proper technique 
is observed. Fig. 7 shows a sound, homo- 
geneous weld made on a parent steel of 
poor welding properties. The parent 
metal exhibits several banded zones or 
laminations containing non-metallic im- 
purities which, under the heat of the are, 
will give rise to volumes of gas, some of 
which will be entrapped. 

Fig. 8 demonstrates what ean be ex- 
pected today in a welded joint when the 
proper steel specifications and welding 
technique are observed. The joint as a 
whole presents very little change in either 
external or internal contour. The stress 
condition over such a joint would be ex- 





tremely uniform; there are no )). 
maximum stress of any magnitu 
metallurgical discontinuities that 
such a joint, due to the thermal ; 
the are, form different subject 
which ean, however, be correcte: 
duce complete homogeneity. 
With the welding technique 
parent-metal specification 





Fig. 7. Good, Homogeneous Weld Made 
“on Poor Parent Steel. 





Fig. 8. This Perfect Joint Will Transmit 
Stresses Uniformly Throughout 
Its Section. 


known for the production of the ty). 
joint illustrated in Fig. 8, it remai: 
the designer to evolve the ideal structur 
to meet the mechanical demands imposed 
by his problem. 
Application of Stee! as an 
Ideal Elastic Material 

Fig. 9 illustrates a welded stee! | 
for a 2000-ton hydraulic press. Alt 
a load of 2000 tons is working 
steel side members of this frame, 


Fig. 9. The Steel in This Welded 
Frame Is Subjected Only to Tens: 
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ress 


but joint, properly made, gives the ideal 
typ of joint contour. The parent metal 
was carefully specified ; fusion at the root 
of ‘ne weld was absolutely insured by 
ehi) ping out the back of the first bead; 
the contours of the finished bead were 
ear: fully ground where they presented 
any discontinuities, and the entire frame 
was heat-treated to restore those physical 
pre erties that suffered because of the 
welling heat. The design of the press 
fraine is such that the steel is used in pure 
ten:ion, whieh is the ideal use for any 
homogeneous material, while the mechan- 
ical requirements of distributing the load 
froin the bottom of the hydraulic cylinder 
to ihe steel hoop were met by the use of 
semi-eireular slugs of cast iron in com- 
pression, a8 showniin position in the 
frame in Fig. 10, Here again, utility and 

















Fig. 10. Semi-Circular Castings Transmit 
the Loads to the Steel Frame. 


economy dictated the use of cast iron be 
cause it shows desirable properties in 
compression, and that, together with its 
low cost, made it an ideal material for 
this application. 

Such a construction as this minimizes 
the curvilinear type of deflection that 
usually oceurs in press platens. The 
curvilinear type of deflection is extremely 
hard on dies or other equipment that de- 
pends for support on the rigidity of the 
platens. The only type of deflection of 
which this press is capable is a straight 
tension elongation of the side members, 
Which is an elastic motion parallel to the 
motion of the hydraulie cylinders and 
therefore does not affect die alignment. 

sy using selected specified steel of 
known and homogeneous characteristics 
an using welding technique with gov- 
erning specifications guaranteeing the 


Fig. 11. This 
Main Frame of 
a Diesel Engine 

Shows No 
Abrupt 
Changes in 
Contour. 


solidity and homogeneous elastic nature 
of the joint, together with the selection 
of a type of welded joint which does not 
incorporate internal discontinuities, and 
with proper supervision to insure com- 
pliance with the approved technique, such 
a structure may be designed for a work- 
ing stress of a value that is 75% of the 
yield stress of the steel. This is a factor 
of safety of three-quarters, based on the 
yield point. The uncertainty involved in 
not working the steel at the yield point is 
due to mechanical considerations of pos- 
sible overloads. Since this structure has 
no incipient rips of the usuai order of 
magnitude, and the deflection is of such 
a type as not to be detrimental to the 
operation of the machine, there is no rea- 
son why the material should not be 
worked at a stress that is just under the 
yield strength of the steel. Any attempts 
to work it over the yield strength of the 
steel will, of course, result in a plastic 
deformation each time the load is applied. 


Designing and Building an Engine 
Frame and Crankcase 


Fig. 11 is another example of a strue- 
ture produced by welding in which the 
maximum effort was exerted to eliminate 
all internal and external discontinuities 
and severe changes in contour. It shows 





the main-load supporting element for a 
Diesel-engine frame, in which the require- 
ment of light weight is combined with the 
necessity of sustaining, over a service life 
of many thousands of hours, a load of 
the nature of pure impact. This is sim- 
ply saying that the design must be very 
elean and the faetor of safety must be 
very low in order to meet this severe duty 
with minimum use of material. The gas 
load of 38,000 Ib. is applied at the bolt 
eirele holding the cylinder head to the 
top deck and the reaction to the gas load 
oceurs at the large studs that secure the 
main-bearing cap to the frame. The 
problem is further complicated by the 
fact that this is a V-type engine. The 
loads in opposite eylinders occur in dif- 
ferent portions of space and must be 
transmitted to a common reaction point— 
namely, the erankshaft—and this means 
that an intersection oecurs between two 
pieces of metal earrying tension. 


In the production of the main-frame 
member, flame-eutting was employed in 
order to provide generous, easy-flowing 
changes of contour in the Cromansil steel 
at this intersection. Machining was used 
in order to produce a generous curve at 
the point of intersection of the top deck 
and the side sheets. It is sound practice 
in a strueture of this character definitely 





Fig. 12. In Securing Pads and Bosses to This Engine Crankcase, Care Is Taken Not 
to Introduce Sharp Corners. 
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to eontrol these critical sections, and 
welding in general cannot be relied upon 
to produce a predictable contour in a cor- 
ner. A careful technique must be speci- 
fied and supervised in making the joints 
between the component parts in order 
further to insure the absence of uncon- 
trolled boundaries, either internal or ex- 
ternal. Once this procedure has been fol- 
lowed, the only limit to the lowering of 
the factor of safety is the residual uncer- 
tainty as to how far this process has been 
earried, not only in the construction of 
the piece but also in the actual selection 
of the steel entering into the structure. 
In the ultimate then, the strength of a 
structure could increase indefinitely in 
proportion to the cleanliness of the mate- 
rials and cleanliness of the design. 


Fig. 12 is a view of the completed en- 
gine erankease with all the pads, cam- 
shaft bearings, timing-gear bosses and 
oil-return drains that are necessary for 
mechanical operation of the engine. The 
very requirement of the presence of these 
appendages to the main structure is again 
a hazard involving the factor of safety, 
since care must be taken in securing 
these pieces to make sure that they again 
do not introduce some abrupt change of 
contour or internal boundary on a highly 
stressed member. 





Robert Allen Witherspoon 
Receives Morehead Medal 


The Morehead Medal for 1933 was pre- 
sented to Robert Allen Witherspoon at 
the opening session of the convention 
of the International Association, Nov. 
14th, in Pittsburgh. The presenta- 
tion was made by E. J. Hayden, for- 
merly president of the Association, who 
in masterly style eulogized the recipi- 
ent’s service to the carbide and acety- 
lene industry. Mr. Witherspoon, who is 
vice-president and general manager of 
Shawinigan Chemicals, Limited, Mont- 
real, Canada, pioneered in the synthesis 
of organic chemicals from. acetylene, 
though his greatest achievement was 
probably the discovery that calcium ear- 
bide could be formed in a molten con- 
dition and tapped from the furnace in 
dense, solid ingots, which was responsi- 
ble for revolutionizing plant process and 
equipment. oy 


. 





Owens Addresses Cleveland 
Section on Weld Testing 


_ The Cleveland Section of the American 
-Welding Society had as its speaker on 
Dee. 12th, J. W. Owens, of the Pitts- 
‘burgh Testing Laboratories, ‘who talked 
on weld testing and supervision. An ac- 
tive campaign for members by this Sec- 
tion has resulted in the addition of ten in 
the past month. 
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Drama Shows How Welding 
Revived a Business 


“Profits of Progress,’ an industrial 
drama in four acts, was presented in the 
Davis Theater, Pittsburgh, on the eve- 
ning of Nov. 14th, under the auspices 
of the International Acetylene Associa- 
tion. There were about 2350 in the audi- 
ence, and between 200 and 300 were 
turned away after the theater was filled. 
The play, written by Wilfred P. Berg- 
land, of The Linde Air Products Co., was 
exceptionally well produced and thor- 
oughly enjoyed by the audience. The 
plot pertained to the use of welding to 
bring back into popularity the products 
of the “Walton Engine Co.,” after the 
firm had made the mistake of supposing 
that everything was all right and they 
could rest on their laurels. 


When they were threatened with the 
loss of their prize account, quick action 
was needed. Plans for a new engine were 
submitted, the fabrication of which was 
impossible without the adoption of weld- 
ing. The engine was made, it met all 
requirements, and resulted in much na- 
tional publicity for the progressiveness 
of the company. The play brought out 
very forcibly good, constructive sales- 
manship on the part of the “Keystone 
Welding Equipment Co.,” and the proper 
way of training an organization in the 
adoption of welding as a manufacturing 
tool. 

The cast of the play consisted of indi- 
viduals who are well known in the gas- 
welding field. They performed their 
roles exceptionally well. 





180 Miles of Welded 
Cots for Army 


A total of 152,000 metal cots for the 
U. 8. Army, involving 76,000 ft. of weld- 
ing, is being made by the Bunting Glider 
Co., Philadelphia, Pa. The welding is 
under the supervision of F. J. Giroux, 
consulting welding engineer, Long Island, 
N. Y. Laid end-to end, these cots would 
make’ a line extending from Cleveland to 
Buffalo. “Blue-Devil” welding electrodes, 
made by The Champion Rivet Co., of 
Cleveland, Ohio, are being used. 





Offers Welding as an 
Accredited Subject 


Welding is now offered as an accred- 
ited subject to students of the Lane Tech- 
nieal High School, Chicago, this being 
the first year that such reéognition has 
been given the course. The course is of 
5 weeks’ dur&ition, and takes up 2 hours 
per day, 5 days per week, making a total 
of 50 hours. Both are and gas welding 
is taught, though only the barest funda- 
mentals can be given. W. E. Coleman is 





instructor in the course. The seh.) re. 
cently acquired 8 new P&H-Hans. ) are 
welders and 12 Oxweld welding an one 
eutting unit. 





Chicago Section Holds 
Regional Meetings 


Two regional meetings were recently 
held by the Chicago Section of the Amer. 
ican Society—one in South Chieazo, on 
Nov. 30th, and the other in Milwaukee, 
on Dee. 14th. 


The program for the South Chicago. 


meeting was prepared by Tom Jones, 
welding superintendent of the Illinois 
Steel Co., and included a paper on the 
application of are welding to heavy 
equipment, prepared by A. M. Candy, of 
the Westinghouse Electric & Manufae- 
turing Co., and read by L. M. Gumm, of 
the Chicago office of that company, and 
after that a motion picture on the appli- 
cation of “Lindewelding” to eross-coun- 
try pipelines, with accompanying com- 
ments by Wm. B. Browning, of the Chi- 
cago office of The Linde Air Products 
Co. 


The meeting was opened by Walter 
Mathesius, assistant general superintend- 
ent of the Illinois Steel Co. Novelties 
included a group of songs, with guitar 
accompaniment, by Miss Christine Ende- 
bak, radio entertainer, and daughter of 
one of the welders of the Illinois Stee! 
Co. plant, and also a 5-piece orchestra, 
made up of welders from the same plant. 

More than 400 were in attendance, 
most of these being from the steel mills, 
though the refineries in the district also 
were represented. The meeting was held 
in the gymnasium of the South Chicago 
Y. M. C. A. 


The Milwaukee meeting, which drew 
between 350 and 400, was held in the 
School of Engineering, 1020 N. Broad- 
way, and was under the direction of Otto 
Voss, of the Allis-Chalmers Manufactur- 
ing Co., and Richard W. Sternke, of the 
Lakeside Bridge & Steel Co., both of 
whom are directors of the Chicago Sec 
tion. The program was arranged by I’. L. 
Spangler, secretary of the Chicago Sec- 
tion. K. L. Hansen, of the Harnischfeger 
Corp., presided. 

A paper on the welding and fabricat- 
ing of stainless-clad steel was read by 
W. B. Keelor, of the Ingersoll Steel & 
Dise Co., of Chicago, accompanied with 
lantern slides, which was followed by 8 
talk on the welding of copper by the 
earbon-are process, given by W. C. Swift, 
of The American Brass Co. Mr. Voss 
showed on the sereen some of the work 
done in the Allis-Chalmers plant in \Vest 
Allis in the making of welded machi:ery. 
The talks drew forth many questions. A 
start was made at this meeting in the 
organizing of a Milwaukee Section « the 


Society. 
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Get “H. O.T.’’ on Welding 


ws By H. O. T. RIDLON 


This section is dedicated to 
Ci Mg an Better 
and criticisms are invited. 





“Don’t Leave a Cripple” 


The thought for the Season: “Don’t 
leave a cripple.” 

That is perhaps one of the best known 
of the unwritten laws of the Woods. Now 
that the hunting season is with us and 
many of us are having our share of the 
sport, we should remember well that law. 

And we should keep it well in mind 
for the entire year to come—most par- 
ticularly in our sales work. All of us, 
by the way, have a sales job to do. Hither 
we have something tangible to sell, or 
we have to sell our skill and knowledge 
to the boss and keep him sold, or we have 
to sell our services to one or many. And 
selling is perhaps one of the most diffi- 
cult professions to master. It takes a 
tremendous amount of thought, study, 
and energy. So the unwritten law of the 
Woods, “Don’t leave a cripple,” should 
be remembered by all of us, because one 
more well directed “sales shot” may allow 
us to “bag” our “game.” Otherwise he 
may crawl away to die—and spoil—so 
he will never be of any use to any one. 
So know what you are shooting at, make 
each “sales shot” count, and “Don’t leave 
a cripple.” 

s ° o 


With the “Acetylenists” 
at Pittsburgh 


Down in Pittsburgh at the Interna- 
tional Acetylene Association Convention 
last month I had the pleasure of meeting 
many very fine representatives from all 
parts of this great land of ours, who 
made me truly proud that I was even a 
small part of the same industry. 

Recently I was in the offices of The 
Welding Engineer Publishing Co. milling 
over some of the old Acetylene Journals 
(remember them?) that were published 
away back when. And there’s a thought 
for some of you gents some time when 
you are in Chicago: run up to their 
offices and look over some of these old 
Journals, for you will be more than wel- 
come, and I’m sure that you’ll get a great 
kick out of them. For instance, I was 
looking over one when I found an invi- 
tation to the I. A. A. eonvention for 
August 5-7, 1913, which read. as follows: 
“Let those come now who have never 

come Before; 
And Ye who always Come, Come as of 
Yore.” 
I think that is swell—poetic gents, those 
“Acetylenists,” as those worthy pioneers 
of this great industry were called in the 


days when the Acetylene Journal carried 
no welding equipment advertising. 

Don’t know what you'd call the gang 
that were in Pittsburgh for the I. A. A. 
this year; unless it would be just a swell 
gang of regular fellows—from the “Big 
Shots” right on down the line. 

The Keynote Address by B. C. Forbes, 
editor and publisher of Forbes Magazine, 
was so full of real “meat” that it was 
unnecessary for him to be an orator or a 
dramatist. ... The report of the Oxy- 
acetylene Committee, by G. O. Carter, 
chairman, was splendid, with many fine 
thoughts. One that impressed me par- 
ticularly was: “At the present time, the 
oxyacetylene process is holding its own 
on a dollar and cents basis, or with a 
cost of deposited metal.” ... “The Oxy- 
acetylene Flame Cutting of Wing Type 
Ingots,” by L. Gerald Firth and L. B. 
Knox, was good and most interesting— 
probably because of the newness of this 
application. . . . John J. Crowe did a 
nice job in his paper, “Welds and Weld 
Metal.” Being one of the old school, I 
was duly impressed that now we should 
say “filler material” and not “welding 
rod.” In his paper I was also interested 
to note that the aireraft-industry history 
of welding dates back as far as 1915.... 
“Pipe Welding,” by John Zink, of course 
was swell, for there’s a guy who knows 
his pipe welding, plenty well. ... E. F. 
Blank’s paper on “Safe Practices in Oxy- 
acetylene Welding and Cutting” really 
hit its mark. But why not? There’s a 
gent that knows his subject, has the eour- 
age of his convictions, and ean stand on 
his hind legs and tell you about it. And 
safety is something we can’t practice too 
much of... . G. O. Hoglund is the lad 
who put over that splendid paper, “Gas 
Welding of Aluminum Tank Structures,” 
in grand style. I could go on for hours 
talking about this fellow’s fine attributes. 
He really knows what it’s all about when 
it comes to aluminum welding... . “A 
Comparative Study of Cutting Methods 
as Applied to Structural Steel,” by Prof. 
J. H. Zimmerman, was all that the name 
implied, and darn good. ... “Track Weld- 
ing,” by George M. O’Rourke, contained 
much valuable information and many 
startling figures on rail-end welding. For 
instance, he states: “Since starting rail- 
end welding in 1921, we have recondi- 
tioned over one million joints. The cost 
of doing this work has steadily decreased 
from year to year throughout this pe- 
riod.” Of course, Mr. O’Rourke speaks 
only of the work done by the railroad 
with which he’s connected. . .. James W. 
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Owen’s paper, “Commercial Methods of 
Testing Welds and Welded Products and 
the Dependability of Such Methods” was 
truly enlightening. . . . D. C. Reid read 
a paper on “Administration Problems in 
Connection with the Application of the 
Oxyacetylene Welding and Cutting Proc- 
esses in the Railroad Shop.” The rail- 
road men seem to be on their toes to take 
advantage of every opportunity that is 
presented to them to deerease their costs 
and inerease their profits. ... C. W. 
Obert’s paper, “Advantages of Flame- 
Cut Surfaces,’ brought out many fine 
facts and was well worth while. .. . “What 
the Young Engineer Should Know About 
Welding,” by Robert L. Spencer, was a 
good paper, but I would like to add that 
it would be wise for the young engineer 
to work very elosely with his boss welder 
—keep up on welding facts by continual 
reading and the contacts made available 
to him through the various manufactur- 
ers of welding equipment and supplies— 
because he will find that many of these 
practical men can be a great help to 
him. ... E. E. LeVan’s paper, “Hard 
Facing,” was good, as everyone is inter- 
ested in this war against wear... . 
C. H. R. Howe read a fine paper, “Oxy- 
acetylene Process in Railway Mainte- 
nance of Way Work.” I repeat, these 
railroad papers were swell... . “Com- 
parative Efficiencies of Fuel Gases for 
Welding and Cutting” by Dr. George EK. 
Slottman, caused comment, but I’d rather 
not make any.... T. R. Moxley’s paper, 
“Oxyacetylene Cutting and Welding in 
the Making and Marketing of Steel,” was 
fine and very well done. 
ei -8 


The Thought for the 
New Year 


The thought for the New Year: My 
only regret at this time is that I am un- 
able to take all my many friends and 
acquaintances by the hand and look them 
squarely in the eye and say, “Here’s to a 
very Merry Christmas, Mister; and most 
successful and Happy New Year!”; and 
that goes double for all of you. In speak- 
ing of the New Year, I have a thought 
that all of us ean use to advantage if we 
keep it in mind throughout the coming 


_year—it being: use your two eyes and 


two ears more than you do your one 
tongue. Bear that in mind, Son—there’s 
food for thought in that. 

oa * . " 
Nope, the Pump Casing 
Wasn't Manganese 


Just got my October issue of Fusion 
Facts; and as usual it was swell. Great 
help and most interesting that little book, 
to any one who does welding. They quoted 
one of my stories that appeared in this 
“column” more than a year ago. It was 
part of Don Llewellyn’s story “Reclaim- 
ing Dredge Pump Cases.” Thanks for 
them kind words, my friend. You are 
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correct in your presumption that it was 
not a high-manganese casting I spoke 
about. It may have been low-carbon, but 
I have me doubts about that too. It acted 
more like a chrome-nickel; but maybe it 
wasn’t that either. And again you are 
right about using jigs, ete., and always 
welding flat on jobs like that. That’s 
fine when they are available. But a lot 
of welding shops don’t have cranes, and 
such. And there are times when these 
jobs have to be done on the dredge, or a 
nearby barge, or on the river bank, while 
other repairs are being made. Time is 
very important when it costs a contractor 
$500 per day to have his dredge out of 
commission. 
. * “ 

The thought for the month: No de- 

pression ever killed an opportunity. 





New Jersey Association 
Makes Progress 


Rapid strides in organization have 
been made by the New Jersey Associa- 
tion of Welding Contractors, Lefeourt 
Building, Newark, N. J., under the lead- 
ership of their president, Charles A. 
Dorer, it is reported. George A. Capus, 
treasurer, notified the members at a re- 
cent meeting that the closing of the books 
for the past year showed a substantial 
surplus in the treasury. Plans and pro- 
grams were made for the coming year. 
At all the general meetings for the new 
year, there will be speakers of authority 
on welding for the benefit of the mem- 
bers of the organization and their em- 
ployees. The strength of the organization 
has proved a great benefit to its mem- 
bers, not alone in the enforcement of 
fair prices but also in good fellowship 
and educational advantages. 





Talks on Flame Cutting 
and A. S. M. E. Code 


Papers on “Flame Cutting of High- 
Carbon Steels” and “Welding Tours 
Through the A. 8. M. E. Code” were high 
points of the meeting of the New York 
Section of the American Welding Soci- 
ety, held on the evening of Dee. 11th, in 
the Engineering Societies Building, 33 
West 39th St. The papers were preceded 
with a motion picture showing the con- 
struction of the U. S. S. Macon. The 
paper on flame eutting was presented by 
Bradley Stoughton, consulting metal- 
lurgical engineer, and professor of metal- 
lurgy, Lehigh University. The paper on 
the A. S. M. E. Code was given by 
W. D. Halsey, assistant chief engineer, 
Boiler Division, The Hartford Steam 
Boiler Inspection & Insurance Co., and 
was accompanied with lantern slides. 

The following subjects will be con- 
sidered at future meetings: Jan. 14th, 
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“Welded Pressure Vessel Construetion” ; 
Feb. 20th, “Boulder Dam”; March 12th, 
“Shipbuilding”; and May 14th, “Corro- 
sion-Resisting Steels.” 





Ohio Welding Conference 
Announced 


Feb. 28th and March Ist have been 
selected as the date of the Ohio Welding 
Conference to be held at Ohio State Uni- 
versity at Columbus, according to word 
received from Prof. O. D. Rickly. 





Milwaukee School to Hold 
Welding Exhibition 

Exhibitions and demonstrations per- 
taining to the are welding of ferrous and 
non-ferrous metals and alloys will be 
sponsored by the Milwaukee School of 
Engineering, working in conjunction 
with Milwaukee industries using welding, 
and will be held at the school, 1020 N. 
Broadway, on Jan. 11th and 12th. 





Oxyacetylene Committee 
Report in Four Sections 


The 1934 report of the Oxyacetylene 
Committee of the International Acety- 
lene Association, presented at the annual 
convention of the Association, held in 
Pittsburgh, Nov. 14th to 16th, was pre- 
pared in four different sections, forming 
in all a rather complete reference work 
on the use of the oxyacetylene flame. 
Each of the four sections has been 
printed and bound separately for dis- 
tribution. 

Section I pertains to oxyacetylene eut- 
ting and gives information on torch 
adjustment, gas consumption, speeds, 
drag, the application of the process to 
various ferrous alloys, and flame ma- 
chining. 

Oxyacetylene welding and its appliea- 
tions are discussed in considerable detail 
in Section II of the report, which also 
ineludes tables on preparation and set-up 
of work, consumption of gas and welding 
rods, and speeds. Consideration is also 
given to standard weld tests. 

Section III diseusses the use of the 
oxyacetylene flame in such miscellaneous 
applications as glass - working, heat- 
treating, carbon burning, tire-mold burn- 
ing, mold smoking, wood charring, heat- 
ing for bending, metal spraying, and 
removing paint. 

Brief synopses of codes and regula- 
tions, issued or in project, are given in 
Seetion IV, which also includes tables of 
specifications for ferrous and non-fer- 
rous materials. 

These reports, prepared by the Oxy- 
acetylene Committee, of which G. O. 
Carter is chairman, are published by the 
International Acetylene Association, 30 
Kast 42nd St., New York, N. Y. 





1800 Ft. of Steel Pipe 
With Stainless Interior 


Five-foot-diameter piping, 
long, made of Plykrome stai: lad 
steel, has been fabricated by | I 
City Boiler Co., Milwaukee, \\ 
welding equipment manufacture. the 
Harnischfeger Corp., of Milwau his 
installation, which is the large: te 
kind ever made, is in operatio: 
Milwaukee sewage-disposal plan. {\y 
front-eover illustration of this iss ows 
the welding of an expansion joi: 


pipe. 


Welding and Metal Groups 
Enjoy Christmas Cheer 


The Los Angeles sections of the Amer 
ican Welding Society and the Socicty fox 
Metals are joining in a holiday » 
celebration by holding what they . 
to eall a Christmas “Hijinks,” on the 
evening of Dee. 20th, in the Richfield 
Building. Refreshments will be served, 
and a full evening’s entertainn: 
being provided. 





The Nov. 20th meeting of the Los A: 
geles Section of the American Welding 
Society was featured by an address o 
“Stainless Steel: Its Welding and Ma- 


nipulation and Its Place in Industry,” 
by J. P. Morrissey, welding expert of 
the Crucible Steel Co., of New York 
V. M. Goode, of the U. S. Naval repair 
ship Medusa, gave an interesting descrip 
tion of the fleet’s recent cruise to the East 
coast, and outlined some of the w: 

work being done in the navy and some 
of the recent jobs completed by the weld- 
ing department on board the Me 





Low-Temperature Brazing 
Will Be Meeting Topic 


Brazing with low-temperature alloys, 


will be the subject of a talk by Alder 
W. Swift, of Handy & Harman, be! or 
the meeting of the Chicago Section of 
the American Welding Society, to ) 


held in the Morrison Hotel, at 8:00 ».m., 
Dee. 28th. This will be followed by a 


motion picture film showing the met:!!i 


are in black and white and also in its 


natural colors, as well as the actua 
viewed through various types of p: 
tive lenses. These films wil! be slow 
by Robert W. Holt, of the researeh | 
atories of the Chicago Steel & Wir 
and will inelude ares made by low-ca: 0! 
bare and shielded-are electrodes a: 

as by stainless-steel electrodes. 

films are the first of the kind 
produced, and are the result of » 
years of experimentation. They 
clear some of the physical aspects : 

are and molten weld metal. The m 
will be preceded by a dinner at 
o’eloek. 
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Book Reviews 





\.LS.C. MANUAL OF STEEL CON- 
STRUCTION. Revised edition; 6x9 in.; 
352 pages; replete with diagrams and 
tables. Flexible binding; price, $2.00. 
Published by the American Institute of 
Steel Construction, 200 Madison Ave., 
New York, N. Y¥ 


This new (seeond) edition of the 
A.I.S.C. manual is changed as to form, 
size, and, to a large extent, as to type of 
matter ineluded. Details and safe loads 
on newly revised and standardized wide- 
flance seetions made by several mills, as 
well as engineering data on other stand- 
ard sections, are included. Though a 
strictly academic classification is not ad- 
hered to, the arrangement of data pro- 
vides maximum convenience for the esti- 
mator, designer and detailer, with the ex- 
ception that the detailing dimensions of 
rolled seetions, rolling-mill practice as to 
tolerances and surface finishes, and a few 
other topies, are not repeated in each 
case, but suitable cross reference is made. 

The book is divided into five parts. In 
Part I are given dimensions, weights and 
properties of rolled steel sections and 
general information on bars and plates; 
also permissible tolerances and varia- 
tions, and miseellaneous data for design- 
ing and estimating. Part II contains such 
data on details and weights as will be 
useful in preparing estimates and detail 
drawings. Part III gives tables of allow- 
able loads for stipulated conditions based 
on the unit stresses permitted by the 
A.LS.C. Speeifieation. In Part IV are 
given the A.LS.C. Specification for the 
Design, Fabrication, and Erection of 
Structural Steel for Buildings; A.I.S.C. 
Code of Standard Practice; A.LS.C. 
Specification for Fireproofing Structural 
Steel Buildings; A.S.T.M. Specifications 
covering steel for bridges and buildings 
as well as structural rivet steel; extracts 
from the American Welding Society Code 
for Fusion Welding and Gas Cutting in 
Building Construetion ; and minimum live 
loads allowable for use in the design of 
buildings, as recommended by the U. 8. 
Department of Commerce. Part V con- 
tains data on strengths, coefficients of 
expansion, weights and specifie gravities, 
warehouse live loads, design data on tim- 
ber, and mathematical tables. 


DILATATION ET RETRAIT EN 
SOUDURE AUTOGENE (Expansion and 
Contraction in Welding). By Marcel 
Piette. S%4x8% in.; 91 pages; 113 dia- 

grams. Paper binding; price, 12 francs. 
Published by Office Central de l’Acetylene 
et de la Soudure Autogene, 32 Boulevard 
ie la Chapelle, Paris, France. 


"his book, printed in French, treats in 
detail of strains, breakage, warpage and 
otl er deformations caused by the heat of 
welding. The author classifies, explains 
an’ analyzes the phenomena of expan- 


sion and contraction, determines their 
consequenees, and makes useful recom- 
mendations towards overeoming them. 
Not only the welder, but the designer as 
well, can profit from the author’s sugges- 
tions. Many specific problems are dis- 
cussed and solutions given. To those who 
cannot read French, the drawings alone 
are in many eases sufficiently clear to 
convey the author’s recommendations. 


THE MODERN COPPERSMITH. By 
L. A. Voss. 5x7% in.; 375 pages; 160 
illustrations. Flexible binding; price, $5.00. 
Published by Edwin A. Scott — 
Co., 45 West 45th St., New York, N. Y. 


This volume treats of the eoppersmith- 
ing practices as applied to copper, brass, 
nickel, monel metal, aluminum, and other 
non-ferrous metals and alloys. Beginning 
with a discussion of the manufacture and 
working of copper and other non-ferrous 
metals, including the effect of such work- 
ing on the physical properties of the 
metal, the author follows with a diseus- 
sion of hard and soft solders, silver sol- 
ders, rods for brazing and welding, the 
use of fluxes, and tinning. A chapter on 
tools and fixtures deals with such devices 
as hand and power saws, hand and power 
hammers, planishing rollers, mandrels 
and heads, and swage blocks, and de- 
scribes their proper uses. Several types 
of forges and heating torches are de- 
seribed, as well as torches for welding by 
the oxyacetylene and atomic-hydrogen 
processes, and for brazing. Various 
methods of joining, ineluding soldering, 
brazing, and welding are discussed brief- 
ly, and complete chapters are devoted to 
such subjects as copper riveting, and 
sheet seaming and brazing. 

With the methods of forming and join- 
ing generally covered, the author applies 
this practical information to the manu- 
facture of a varnish kettle, jacket kettle, 
dome-shaped tops, copper expansion 
joints, and an air chamber, the manufac- 
turing operations of which are described 
in detail. Methods of making bends and 
forming throats are described, followed 
by a diseussion of the operations in- 
volved in the manufacture of a ship ven- 
tilator. A chapter is devoted to the form- 
ing and finishing of intricate shapes. 
Several chapters are required to cover the 
manufacture, fabrication and joining of 
copper pipe. 

The final chapter on the working of 
various metals other than copper, dis- 
eusses briefly the straightening and shap- 
ing of sheets, clamping, and joining by 
welding, soldering and brazing. 

The chapters of this book relating to 
shaping and forming, with particular ref- 


erence to speeifie types of vessels and. to 
piping, are especially valuable. No men- 
tion is made of the “Long-Are” method 
of welding copper with the carbon are, 
which omission is regrettable, partieu- 
larly since half of the coppersmiths in 
this country have adopted this process 
and thereby materially reduced their 
costs on copper work. The author also 
repeats, rather than eorreets, the belief, 
which was prevalent for many years, that 
strong copper welds can be made only in 
deoxidized sheets. As a matter of fact, 
the coppersmiths using the “Long-Are” 
process are welding ordinary commercial 
copper with highly satisfactory results. 


RIVETING AND ARC WELDING IN 
SHIP CONSTRUCTION. By Comman- 
der H. E. Rossell, U.S.N. 5x7% in.; 210 
pages; 70 diagrams and 6 tables. Cloth 
binding; price, $2.25. Published by Sim- 
mons-Boardman Publishing Co., 30 Church 
St., New York, N. ¥. 

This book is intended as a text to assist 
one in acquiring a sound theoretical back- 
ground of design as a prerequisite to the 
intelligent application of design codes or 
regulations. The practice and theory of 
riveted and are-welded joint design are 
given detailed consideration. In the sec- 
tion on are welding, information is given 
that will be of aid in choosing between 
bare and shielded-are electrodes for spe- 
cifie purposes, designing joints that will 
develop the required strength, taking care 
of expansion, contraction and warpage 
due to welding, making a choice between 
intermittent and continuous welds, and 
designing for water-tight or oil-tight 
joints. One chapter is devoted to theo- 
retical considerations of some practical 
design problems, and gives analyses and 
formulas that will be of praetical help 
not only to ship designers but to most 
fabricators using plates and structural 
shapes. 


THE EFFECT OF DEOXIDATION 
ON THE RATE OF FERRITE FORMA- 
TION es PLAIN canes STEELS. 
By _ H. Herty, Jr., M. W. tner, and 

. McBride. gs ye ulletin 64; 
ae in. ; 40 wh illustrations and 6 
E EFF 


BON STEELS. By C. 2 aon Jr., D. L. 
McBride, and S. O. rative 
Bulletin 65; 6x9 in.; bs pages: lustra- 
tions and 12 tables ip EFFECT 
OF DEOXIDATION ON THE AGING 
OF MILD STEELS. By C. H. Herty, 
Jr., and B. N. Daniloff. tive Bul- 
ietin 66; 6x9 in.; 52 ; 9 dllustrations 
and 11 tables... . E EFFECT ate 
DEOXIDATION ON THE IMP. 
STRENGTH OF CARBON STEELS St 
LOW bea gs eg = By Cc. H. 
Herty, Jr., and D. L. McBride. Coopera- 
tive Bulletin 67; cus ‘im: etl oon 24 a 
lustrations and é tables. “All 

be obtained from John D. Beatty, rode 
Institute of Technology, Pittsburgh, Pa., 
at 50 cents each. 


The factor of furnace operation is a 
major variable in determining impact 
strength of normalized plain carbon steel, 
grain size and grain growth, and be- 
havior of the finished product. Though a 
great many data on physieal properties 
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and behavior of steel are available from 
past research work, the interpretation of 
such data generally has not taken into ac- 
count the method employed to deoxidize 
the steel, which probably accounts for the 
wide variance in some of the results. The 
researches described in the above bul- 
letins are intended to show just what can 
be expected when various means of deox- 
idizing are used, and also to compare 
“killed” or deoxidized steels with rimmed 
steels. Materials and methods of deoxida- 
tion are analyzed in detail, these covering 
the prevailing practices in steel plants. 





PODRECZNIK SPAWANIA I ee 
CIA METALI (Manual of Weld 4 = 
Drawing Metals)—Part I. By A ieee 
and Z. Dobrowolski. 5%4x7% in.; 241 
we ow 175 illustrations, 4 tables. Pub- 
ished by Stowarz —— dla Rozwoju Spa- 
wania i Ciecia Metali w Polsce, Mazowi- 
ecka, 7, Warsaw, Poland. 


This volume deals entirely with welded 
fabrication. It treats of joint design and 
method of construction of pressure ves- 
sels, watercraft, railroad rolling stock, 
tank-trucks, piping, expansion joints, 
and other welded constructions. 





IZECHNIQUE OF MODERN WELD- 
NG. By P. Bardtke. Translated from the 

Sead German Edition; 6x9 in.; 299 

pages; 317 illustrations. Cloth binding; 

re agg ove dh BR 

This important work contains deserip- 
tions of the various fusion welding proc- 
esses, equipment used, applications of the 
processes, comparative economies, test- 
ing of welded joints, accident prevention, 
and gas cutting. The equipment and ap- 
plications discussed are chiefly German. 
However, welding being international in 
extent, and problems, procedures and 
equipment not varying greatly as be- 
tween the various countries, the author’s 
deseriptions and comments will be of in- 
terest to users of welding in other coun- 
tries. 

The outstanding value of this transla- 
tion lies in the fact that it makes avail- 
able in English for the first time many 
data from German research and investi- 
gations. One cannot agree with all the 
author’s conclusions, yet the reader is 
given some valuable experimental evi- 
dence on important welding questions 
that will help him in the understanding 
of the physies of welding and assist him 
in applying the welding processes eco- 
nomically. 

The chapter on “The Quality and Eco- 
nomies of Welding Processes” will be 
considered by many readers as the most 
valuable in the book. Equations for ten- 
sion, shear and bending stresses are given 
for eight types of joints. Data on costs 
of riveted and welded seams, gas con- 
sumption and power consumption for va- 
rious plate thicknesses, consumption of 
welding wire for different types of welds, 
welding speeds for various plate thick- 
nesses and various types of joints, are 


given in the form of charts. Curves also 
are used to show comparative costs be- 
tween forge welding and electric butt 








welding, as well as B.t.u. consump: 
quired for both processes, consump!) o{ 
coal, and time values. 








A Welding Engineer's Wife Speaks Her Mind 
™ By ONE OF ‘EM 


What Swell Pals These Welders 
Turned Out to Bel 


Welding must be a great institution; 
nobody that’s been in it ever gets out. 
Also, the welding crowd talks shop so 
much. I hear them talking welding when 
they drop in at our house of an evening 
“to get away from it.” After the first 
five minutes the talk is all about welding. 
I could eavesdrop all evening and maybe 
hear a new cocktail recipe and a couple 
of new stories about Mae West, but oth- 
erwise the conversation is about as daring 
as you would get at the Ladies Sewing 
Cirele, because the boys are all set to 
talk about welding and they can hardly 
wait to get the preliminaries over with. 


I have found there is no use in my 
getting out the poker chips for a bunch 
of welding stiffs because they would 
rather chew the rag about welding than 
fill in the straights and flushes. 


Talk about pals! If you belong to the 
mystie brotherhood of the toreh-and-are, 
all you have to do is meet up with another 
welding bug, and it’s Old Home Week 
wherever you happen to be. 


> * * 


We Agree on What's Wrong 
With Auto-Radios 


Engineers do much to make life nicer, 
but sometimes they do pull awful boners. 
Take the chap who thought up auto- 
radios, for example. He should be put 
to death slowly with their bleating in his 
ears. Although I am a pretty fair auto- 
mobile driver, myself, with years of ex- 
perience, still I find modern traffie bad 
enough without adding the inappropriate 
din of music to the general mad scene. 

My husband hates auto-radios even 
worse than I do. He has to use cabs fre- 
quently, and he used to do a lot of think- 
ing and studying during this otherwise 
unprofitable time. Now that the cabs all 
have radios, he can’t hear himself think. 
Even if he can induce his own driver to 
turn off the nuisance, all the surrounding 
vehicles have them turned on full foree, 
and any avenue is a bedlam all the time. 


My husband and I were in New York 
recently and rode in taxicabs many times. 
Every cab had a radio and 90% were 
playing “Love in Bloom.” The rest were 
playing “Sweetie Pie.” We heard those 
two numbers so often that we sickened 
with apprehension every time we took a 
eab and saw the driver reach for the 
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switch. At last my husband got quite ou 
of control. We were riding from the 
Grand Central Terminal to Newark, 
where he had to meet a client. He was 
trying to concentrate on a tough welding 
problem that had to be solved before he 
reached Newark—or else! So when the 
taxi-driver turned on “Love in Bloom 
my husband kicked the works out of the 
set. 

Regardless of the merits of the fight 
that followed, I had a chance to compare 


midwest cussing with that of New York’s 
Lower East Side. 
7. - . 


He’s a Mechanical Kid All 
Right. and How! 


Before The Boss and I were married, 
we stayed up late nights planning th 
little home we were going to have. We 
were waiting for the raise that would 
allow us to make our dreams come true. 
We went to movies instead of real shows, 
and ate in holes-in-the-wall during the 
engagement so that we could save our 
money and get that little white frame 
house we had our hearts set upon. Also, 
we were less bashful than most of the 
young folks at that time, and we decided 
we were going to have some children, 
and hoped there would be a gir! and a 
boy. I remember I was terribly senti 
mental and wanted the boy to be me- 
chanical like his (future) father, and wi 
both laughed many times as we visioned 
our little home with our mechanical |ittl 
boy playing around in it. 

So much for dreams. Now about the 
reality. We got our little white house 
and our mechanical youngster, too. After 
years of wandering, <lue to the ups al 
downs of business, at last we have set! ed 
down in a little white frame house that 
happens to be almost a replica of that 
one we hoped for fifteen years ago. And 
the little boy is the kind we hoped for, 
too. The only fly in the ointment is tha! 
Sonny is so mechanical there’s real!y 0 
living with him. He’s like the rasea's 
the funny papers who take every! ng 
apart. The clocks, the radio, the elevtrie 
mixer—all have suffered from his cur 
osity. His electric train appears in (1) 
fantastic places to trip the unwary. He 
cuts up the silk underwear of his »ster 
and myself to make parachutes. 
only nine, but has long been a terro! 

a serew-driver. 

When I asked the fates to send 
mechanical boy, I did not know w | ! 
was doing. I am wiser now. 
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*A. C. vs. D. C. Welding. D-15 
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Door Ja-31 
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ee OS Se ES a a Fae an F-17 
*Details of Design and Construction of 

the World’s Largest Welded Bridge........Jul-23 
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“Long-Tom” Helps to Dismantle a Bridge.. F-25 
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Brazed Water Heater Tested to 850 Lb 
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Welder’s Experience With Brazing, A........ N-28 
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Cast Iron Can Be Cut With Metallic 
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*Coaches, Milwaukee, “All- Welded ‘Construc- 
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RE RERISERE Sve! el SS RN RAR as .....J un-32 
Cedes and Specifications— 
British Now Accept Welded Pressure Ves- 
sels ..... 5-2 
Code Covers Construction of Petroleum 
Vessels ..0-29 
Draws Up Tentative Qualification Code... Jul-27 


Gas-Welding-Code Authority Elects Ten 
Members ..5-29 
NRA Puts Welding Shops Under Ma- 
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*Copper, Electrolytic, Tests of Welds Made 
With Moreen Commercial Welding 
Rods .- May-17 

Costs, Cutting, “by” “Scrapping “Good Ma- 








chines ...Jun-13 
Cots, Welded, for Army, 108 Miles of... ..D-24 
Crane, Crawler-Type, Worn Rivets Re- 

placed With Welding... -May-27 


Crankshaft, Broken, Saves. $475 ‘by ‘Repair- 
ing .N-27 
Cruisers, Welded Boiler Drums for New... _Au-28 
Cutting (See Flame Cutting) 
Cutting, Cast Iron, With the Metallic Arc..May-30 
Cylinders, —— Publishes a 
ens ...J ul-22 
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*Demonstrations, Welding, Added to This 

Year’s World’s Fair Attractions... Jun-22 
Derricks. Welded, That Are Portable.......... Ja-28 
Displeve, Welding, Getting the Most Out 
Drags, Farm, Repai-s and Sells.................. "__.N-34 
Drama Shows How Welding Revived a Busi- 

TROBE 2. .nooo--ceccoccecceeneswastaneeciananabasbecssibinsacsbapteserseeteras D-24 





Month 
and 
Page 


Dredger, Large, Sea-Going, Repaired by 
Welding May-21 
*Drilling. Gil Wells, Welding Applied to......F-23 
Drums, Stainless-Steel, for Coco Cola Co......F-22 
Dry-Cleaning Unit of Welded Construction..Ja-28 
Duralumin, Sprayed, Builds Up Piston 
With Ja-2T 








Editorial— 


Alloy Steels Are Coming Into the Picture ; 
First We Know and Then We Don’t; the 


Conference Season Is Here...............---..--- Ja-11 
Contribution of Welding to the Modern 
Power Plant F-15 





Outlook Is Bright for Extensive Programs 

of Rail-End Welding; Don’t Cut Costs 

at the Expense of the Welding Force...Mar-13 
Playing Hide-and-Go-Seek With Specifica- 

tions; The Steel Erector Takes a Tip 

From the Tailor. Ap-15 
The Status of Qualification Tests for 

Welding Operators; ‘Though the Sky- 

Ride Is Still There, ‘It’s a New Fair....May-15 
When the Job Couldn’t Be Done, Another 

One Did It; Skeptics Are Not So Plenti- ' 

ful as at One Time; Cutting Costs by 

Serapping Good Machines ; The Mighty 

Welded Tube Was Once a Lowly Rail- 

road Rail Jun-13 
Let Good Architecture Sell Steel Houses..Jul-13 
The Business of Metal Spraying.................Au-15 
Getting the Most Out of Welding Dis- 

plays ; Welding Shops Can Help in Mak- 

ing the Truck-Trailer Safe; The 

Call to See the Biggest Show on Earth....S-23 
Developments in Control Create Wider Use 























for Welding 0-15 
Petroleum Welding Code Gives the Small 
Fabricator a Break. - 
Season’s Greetings D-13 
Earthquake Bracing, New Buildings to 
Have Welded a-27 
Electric Control, Developments in, Create 
Wider Use for Welding O-15 
— Coatings, Disposes of vente . 
+. UN- 





*Blectrodes Having a Contrasting Anaylsis 





to That of the Parent Metal, Welding 

With N-18 
Engine Heads, Cast Iron, Simple System for 

Welding 0-18 





deoledinn “(See Safety) 


F 


Fan, Home-Made, Keeps Texas Shop Cool..May-30 
Fan Sprayed With Lead to Resist Attack 
by Fumes Jun-26 
—— Welded, Reaches foment of 107 
ee 








Flame Cutting— 


“Long-Tom” Helps to Dismantle a 
a BEATE ALE SRSA aI ie F-25 

*Oxyacetylene Cutting as an Aid to 
Welded Design 

Torch vs. Grinding Wheel for Reducing 
Weber FRG: aacclsihentcrcecseniststapimvaitctlnd Desde May-30 


Flash Pans, All-Welded, Kroger Bakeries 
Adopt ..... .Ap-30 
Floor, Battledeck, Performs as Single Unit..Ap-29 
Floor, Bridge, of Welded Steel Plates........ Jul-25 
Floor, Steel, Design of, Endows Fellowship 




















on ... Jun-24 
Ford Build: ng. Welded Steelwork in the. 
at A Century of Progress......................-.. -May-22 
Furnace Annealing, Stainless-Steel Covers 
BODE Sixeeon May-28 
G 


Garbage Reducers, Repairing, by Welding..Au-25 
Gases, Welding and Fuel, Trailer for Dem- 
onstrating S-41 
*Gas-Holder, All-Welded, Feoetas an..........Ap-20 
Gas Manufacturers Elect Officers......................F-28 
Gas Manufacturers, Summer Meeting of... “May-25 
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Lead articles are marked with an asterisk (*) 


Legend: 





Month 
and 
Page 
Gasometer, Welded 5 Years Ago Still in 
Good Condition N-24 
Gear, Cast Steel, Repair of Large.................... 0-26 


Gear memo Oil-Tight, pansion ants Weld- 





ee PS pats ...Au-32 
Generators, Waterwheei, “for Boul a er 
May-27 





Get “‘H. O. T.” on Welding 
ee eR. Ja-24, F-31, Mar-28, May-32, 
Jun-24, Jul-22, Au-29, 8-36, 0-26, N-22, Pee ~: 

Glass-Lined All- Welded ye p-27 

Gold-Panning Machine Made by Welding. ia 

“Government Contract Work, Qualifying 
Operators for Mar-17 

Grand Rapids Welding Show Draws Large 














Crowd Jun-21 
Grandstand, New, Much Welding Pre, F-32 
H 

Handrails Cleaned and Welded to Check 
Rusting ... ..0-19 
Hard-Facing— 
Hard-Faces Plow Share, Then Forges Out 
CS May-36 





Hard- ~opeceati Chains to eat Their 
Lif 


“Inserted Vv aly ’ 
..N-22 
*Repairing Manganese-Steel Equipment “_N-26 


Hard Spots Softened With Torch Before 
Drilling ................ S-47 

Hard-Surfacing (See Hard-Facing) 

Helmet and Hat, Inspector’s, Combined in 
One ..Ja-31 

Hoe Made Better Than New by Welded Re- 
pai 


Hard- eedineiea “Steel 
Seats 











S-44 





r 
oleae. Crystal, A Welded ‘Framework for 
GRU ccaddiiahtinse cinemas _Jun-15 
Houses, Steel, Let Good Architecture Sell.Jul-13 














I 
*Ice-Cream Mixing Tanks, Reconditioning, 
by Welding and Metal Spraying.................. Au-27 
*Insurance Man Changed His Mind? Has 
the ia Au-20 
International Acetylene Association to 
Meet in Pittsburvch . 8-33 
Iowa and Texas to Hold Welding “Confer- 
RS a i SR Ey N-29 
lowa State College Holds Successful Confer- 
Pg a raat ee F-18 
Iron and Steel pene to Hold Session 
on Welding . Au-31 
J 


Jacobus, Doctor, Elected Head of wae 
Society phaageitnention 


Job Welding Shops— 
Activities Regarding the National Asso- 


ay-29 








ciation - . Au-19 
Chicago Shop Owners Vote to Change 
Name Jun-2¢ 





Detroit Contractors Elect Officers.......... ..May-25 





Detroit Weldery Has Well-Equipped 
Plant ..... Au-32 

His Customers Don’t Mind If He Attends 
Conference . Mar-34 





Home-Made Fan Keeps Texas Shop Cool..May-30 
If It Can’t Be Welded, They Take It to 

Mr. Robb . Au-35 
lowa Meeting Called for Organizing Weld- 

ing Shops Jun-21 
Job-Shop Owner Hunts for Biggest Riee 

in County 
Job Shop Promotes Educational Meeting... Fa 
Louisville Welding Group Elects 











--.-J un-25 
National” “Association “Makes | ‘Fur ‘th er 
Gains May-26 





New Jersey Association Makes Progress....D-26 
NRA Puts Welding Shops Under Machine 





Shop 0-21 
Petroleum Welding Code Gives the Small 
Fabricator a Break N-13 
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...J a-26 * 


N, November; D, December. 
Month 
and 
Page 


Remodeled Shop Can Handle Both Big and 
Little Jobs Au-35 
Risks in Handling Material in the Weld- 
ing Shop N-24 
Saginaw Valiey Welders Form Organiza. 


tion Ap-29 
*Selling the Services of the Job Welding 

Shop .......... Mar-19 
Welding Contractors Hold Convention.....Ap-19 
Welding Shop Engages in Marine Re- 

pairs 0-19 
When the Job Couldn’t Be Done, Another 

One Did It Jun-13 























K 
Kearny, Philip, Elected President of 
Ss Me D-17 
Kerosene Torches for Preheating..................... S-41 


L 


Lead, Fan Sprayed With, to Resist Attack 
by Fumes .Jun-26 

Lead-Lined Weldei Tanks, Obtains Con- 
tracts for Ap-36 

_ Telescope Type, Welding Reduces Size 


af km, J. C., Awarded Miller Memorial 
Medal ..0-30 

Locomotive, Seem. With Fusion-Welded 
NE dads ...May-26 








.Ja-26 











M 


Mackenzie, Kenneth Burton...........................- Jui-16 


Manganese Steel— 
*Are Welding Cuts Maintenance Costs in 





Rock-Products Plants 0-20 
Building Up Manganese-Steel Pump 
Shells 0-29 





“Repairing Manganese-Steel Equipment.. ..N-26 
Retaining Strength and Ductility in Man- 





ganese Steel S-48 
*Suggestions for Welding Manganese 
Steel Mar-15 





*Manifold, Spherical, Welded, Design and 
Construction of a Au-26 
*Marine Construction, The Status of Weld- 
ing in ....... 0-22 
Marine Repairs, Welding Shop Engages in... ‘0-19 
*Marine Terminal and Welded Pipeline, 
Constructing a, in the Persian Gulf........... 0-17 
*Metal Congress, New York Will Play Host 0 
to 8-32 


Metal Spraying— 
Aluminum Coating Cuts Down Heat Radi- 











ation Ap-24 
— Up Piston With Sprayed Duralu- 


min Ja-27 
Builds Up Worn Wheel Hubs by Metal 

Spraying 0-19 
The Business of Metal Spraying...............Au-15 
Fan Sprayed With Lead to Resist Attack 

by Fumes Jun-26 
*Metals-Coating Process, The......................Jun-17 
*Reconditioning Ice-Cream Mixing Tanks 

by Welding and Metal Spraying.............Au-27 


*Mexican Republic, A Glimpse at Welding 
in the .. a. N-20 

—— School to Hold Welding Exhibi- 
on 


























D-26 
Mining Congress, Welding Equipment Dis- 
pla at 0-18 
*Minnesota Qualifies Operators for Bri 
Construction and Repair -.......................... ay-24 
ms > fama Film on Arc-Welded Pipe. web 
ul- 
Motion-Picture Film on Gas Welding Avail- 
able for Mectings Jun-25 





*Multiple-Operator Welding Sets or Single- 
Peni || Sets—Which ? S- 
Museum Has Permanent Arc-Welding Dem- 
onstration ........... N-24 








Ja, January; F, February; Mar, March; Ap, April; May, May; Jun, June; Jul, July; Au, August; S, September; 0, Octob« 


lonth 
N and 


Page 


New Equipment ........... 
eos a-29, F-33, ar- -31, ~ Ap-32, May 
Jun-28, Tul-80,, Au-33, S-49, 0-32, N D. 
me =) Spa Construction, cnet lea: 


Nets Ae the Field... 
acseeeseee J A-31, F-36, Mar-34, “Ap-36, “May 
Jun-34, Jul-32, Au-35, S-54, 0-36, Np 
NRA Puts ae Shops | Under Mac} 
Shop Code .. 0 








O 


pend Dome and Building, Weld 








Ohio * Welding Conference Announced. D.2¢ 


Oil-Field Equipment, Welded, Built | 
0 RS ee eee S. 

*Oil-Well Drilling, Welding Applied to r 

Oxyacetylene Committee Report in Fo 
Sections . 

Oxyacetylene. “Cutting “(See Flame Cutting 


gen, ~seend Used for Warts and } 
Poisoning . ssiaia May 


P 


Patents on Electrode Coatings, Dispose 
7 EE EN ERENCES EG RSS Ne 
Pavement Rooter Welded From Scrap Mate 
rials Ap- 
Petroleum Exposition Scheduled for May.Ja 
iy’ = se a Fluids, Submits Code for Vessels 
siepiabiae tate ._M 








Pilindelphia’ Section “Plans Lecture Cours 
Pipe— 
1,800 Ft. of Steel Pipe With Stainless 
In OK SCS EE Ee 
*Application of Welding to the Boilers, 
Piping and Equipment of a Mercury- 
Steam Power Plant.......................... 


Are-Welded Frames of Chrome-Molybde- ng 


num Steel .. ; Au- 
*Building Reinforcing “Cages” for Large 

Col River Aqueduct ............... Jul 
California Gets New All-Welded Pipe- 

line M 





*Constructing a Welded Pipeline and Ma 


rine Terminal in the Persian Gulf.. 0-1 


*Design and Construction of a Welded, 
Spherical Manifold -.. 
——. Piping Converted to All- Weiied 


Front Pipes Thawed Out With ‘Welding 
Generators .. Mar-18 


Mighty Welded Tube Was Once a Lowly 
lroad Rail, The... J 
a dessa Film on Arc-Welded Pi o- 


Much Welding i in New Grandstand... I 
One Set of Curves Covers 136 Pipe Fit- 





Receives Contracts for Pipeline Welding_.0- 
Reconditioning Screw-Joint rue for Weld- 





ing 
Stainless-Glad Piping With Arc-Welded 
Seams 


Steel Pipe ‘Made by “Automatic ‘Welding. i 
Test — Cut Out of antes in New 
Views Pres “Boulder Dam... _M 
Welded Derricks That Are Portable... J 
Welded Oil-Field Equipment Built Up 


SNES aac ae a 
Welded Oil Pipeline for California 
he Builds Up, With Sprayed Duralu- 


*Plant Equipment, Applying Welding to the 
ee and Repair of a Wide Va- 





riety of 
Platform Wheel “Stop. Made ‘of ‘Weld Beads..J 
Plow, Cable-Laying. Built by Weldince........ 
Plow . Hard-Faces, Then Forges Out 
Point M 








*Polariscope, pyad Structural Stresses 
With the Aid of the... ‘ 


t 








~~ 





Index of Volume XIX, The Welding Engineer (1934)—(Continued) 


Lead articles are marked with an asterisk (*) 


Legend: Ja, January; F, February; Mar, March; Ap, April; May, May; 


Month 
and 
Page 


*Pow Plant, Mercury-Steam, Application 
of Welding to the Boilers, Piping and 





Equipment of a F-26 
Powe Plant, Modern, Contributions of 

Welding to the... ..F-15 
*Power Plants, Welding “and. Cutting ‘for 

Muintenancee in . ....Au-17 


Prehcating— 


Preheating Furnaces Made of Carbide 








Cans ...5-54 
Repair Requires Careful Preheating ‘and 

Cooling .Ap-30 
Simple System for Welding Cast-Iron 

Fn Be iatetcncntthihciteesnntenchailinttncrentinensabeen al 0-18 





Uses Keresene Torches for Preheating........ S-41 

Uses Steam to Purge Tanks and for Pre- 
heating ‘ 0-28 

*Welding in Plant Rehabilitation F-19 





*Presses, Welded—Oxyacetylene Outing as 
an Aid to Welded Design... Ps: TSF 
Pump Shells, Manganese-Steel, “Building 
Purdue Conference ‘Sets Record ‘for Enroll- 
ment ... ...D-17 
Purdue Welding Conference, Program ‘of......N- 29 





Q 


Qualification Code, Draws Up Tentative......Jul-27 
Qualification Tests for Reees Operators, 


The Status of.......... ..May-15 
*Qualifies Operators for "Bridge “Construe- 
tion and Repair... -May-24 
*Qualifying Operators f for F Government ‘Con- 
tract Wetee “imice<cins scsi ...Mar-17 
R 


Ratio ae Takes to the Air in —. 
a ..Ap-35 
Rails (See Railroads) ee 


Railroads (Also See Bridges) — 
*All-Welded Construction for New Mil- 
Coaches 














waukee -27 
Mighty Welded Tube Was. ‘Once a “Lowly 
Railroad Rail, The. .Jun-13 
Orders for Welded Trains “Inereases | Em- 
DN iplheteste tee tedignsicdicechnsceseetiineeidomencsces Au-32 
Outlook Is Bright for ~aemencad betehiinaea ~ 
of Rail-End Welding... cme OT | 
*Rail-End Welding May-20 
Stream-Lined Train Opens New Era in 
Re pines tnentndensatlatitnctealbns his sccenseteanternd Ap-28 
Steam Locomotive With Fusion-Welded 
Tank is --eeeeeMay-26 
*The Welded Car Enters the Local 
Transportation Field ...............................Jul-26 
Randall, Reg. K., Death of. Mrw- 
*Refrigerator Parts, eee S-28 
‘Rehabilitation, Plant, Welding in-.................. F-19 


Resistance Welding— 


Effect of Design and of Operation on the 
Power Factor of Resistance Welders... ats 


Improving the Quality of Spot Welds....N-15 
Making Dependable, Speedy, Economical 
Rewistentiet We GUIS bei.cx ccsciceceesccnechcostieesn-veqeounenns S-30 


More Welding Demonstrations Added to 
This Year’s World’s Fair Attractions..Jun-22 
Standards for Are and Resistance badansee 


Ps a ee ENE AS RR TB alls RS IT Jul-27 


Riser Necks, Torch Vs. ‘Grinding Wheel for 
Reducing ..May-30 

Rivets, Worn, Replaced With Welding........ May-27 

Rock-Products Plants, Are Welding Cuts 














Maintenance Costs in... ..0-20 
Rooter, Pavement, Welded From ‘Scrap “Ma- 
Cg ape SR * - Paul SORES SO ie Ses Ap-25 
Ss 
Safety— 

Chemieal-Tank Explosions Prove Fatal to 
Welders S-41 
Has the Insurance Man Changed His 
Mind? ..Au-20 
‘lurry-Up Repair on — % cane ) Trag. 
edy ...May-29 





N, November; D, December. 


Month 
and 


Page 


er, map Helmet and Hat Combined in 
.Ja-31 





Risks in Handling Material in the Weld- 
| Eee eS SS ee ae 
Safety connie to Hold Session on Weld- 
ing ...... ‘ ..5-31 
Safety Instruction Cards for Weiders..... _.May- 30 
Tank Builder Found Not Guilty When Ves- 














pt So ra i a Jun-26 

This Welder Loses His Pants.......................... F-32 
Uses Steam to Purge Tanks and for Pre- 

heating ...0-28 

St. Paul Has 4-Day Welding Confab............Mar-16 
Salesmen, Welding, A Plant Engineer Looks 


..N-30 
Sawmills, Portable, of Welded Construc- 
...Au-31 
eas Plant, All-Welded, of New Type... hassel Ja-24 








Schools— 


Advanced Course in Welding Engineer- 





scncnaka © 
At Age of 73, Learns to Weld and Sets 

Up Shop ..........- ...N-17 
Offers Welding a3 ‘an “Accredited ‘Subject. .D-24 
Opens Welding School in Youngstown......Jul-29 
School Offers Display Space to Manufac- 





turers $-33 
Welding Classes Formed in Los “Angeles 
Trade School ... ..0-% 


> 
Welding Courses Offered ‘in “Indianapolis... .S-4 


Shaft, Thermit eet on, Sin emecoed Street 
Cars After Tie-Up.... - -a+---e--Mar-29 


Shipbuilding and Repair— 


Gas Welding Approved for Watercraft....May-19 
Launches All-Welded Motor Tanker-.».......... Au-19 
*The Status of Welding in Marine Con- 
struction 
Welded Boiler Drums for New Cruisers 


Shops (See Job Welding Shops) 
Softens Hard Spots With Torch Before Drill- 











| EE LS. 2055S ORE See 
*Soldering and Welding of Refrigerator 
Parts ..... S28 


Specifications (See Codes and Specifications) 
Spot Welding (See Resistance Welding) 

Stage, Moving, Has All-Welded Frame.......... Ja-16 
Stainless Steel— 


1,800 Ft. of Steel Pipe With Stainless 











Interior lecsietenmumghaidinnnce OE 
Coca-Cola Co. Orders Stainless-Steel 
ae ad eR SENSI ae -22 
Gate-Valve Seats Repaired With Stainless 
en CL SER ee Ja-26 
Large Stainless-Steel Order for Liquor 
PUBID, ccnsiscicpiietciblaeleindiaransegtnablinestigien Mar-18 





Large Stainless-Steel Order From Navy....Ap-30 
Stainless-Clad Piping With Arc- Weided 




















Seams . Au-28 
Stainless-Steel Covers for Furnace An- 
TRORTEEE ncn rebiphiek innatbatitinditinteecrcnnszn May-28 
*Stream-Lined Train Opens New Era in 
SS IRIN ah cocccltiascietiieninderessteerserenonssancnniess Ap-28 
Tentative Specifications for Welded 18-8 
eR ee EE SS a ee ul-16 
*The Welded Car Enters the Local Trans- 
Powter, PANU tit eeicesccniiattnesesempesniei Jul-26 
Stand, Simple, for Cylindrical Work................ N-17 
*Streem-Lined Train Opens News Era in 
pe IEEE 8 SLE See Ap-28 
*Stresses, Structural, acini With the 
Aid of the Polariscope.... a 


Structural Steel (Also See Bridges)— 


*All-Welded Steel Frame Buildings for 
Leland Stanford University........................S-26 
*Application of Correct Design, Good 
Welding and Field Testing to Structural 
Work, Re sehen ictectectienereniani Ja-21 
*Comparison of Steel and Cast Iron for 
Stress-Transmittine Mechanisms, A........ D-20 
New Buildings to Have Welded ‘Quake 




















aE ELS AER IT eS EO Ja-27 
Strengthens Steel Framework With Rein- 

Howalsngs THUD ciictentiectitipisntnmnererennene N-30 
Structural-Steel Welding in Southern Cali- 

fornia Au-31 
Studying Structural pelea With the Aid 

of the Polariscope . seessensesese-AP-17 
*Welded Framework for the Crystal 

House, A Jun-15 
Welded Steelwork in the Ford Building at 

A Century of Progress.. ..May-22 
Welding in Observatory Dome and Build- 

OE I RIS: ES EER AE Ma Jul-29 


Jun, June; Jul, July; Au, August; S, September; 0, October; 


: Month 
T and 
Page 
Tank Builder Found Not Guilty When Ves- 
sel Fails Jun-26 





Tank, Chemical, Explosions Prove Fatal to 
Welders 41 

Tanker, Motor, Launches All-Welded............ Au-19 

Tank, Hurry-Up Repair on, Causes Trag- 


edy Ma 
Tanks, All-Welded, Sprayed With Glass ae 

ing seccceces: 
*Tanks, Ice-Cream Mixing, corey ara al 

by Welding and Metal Spraying.................. Au-27 
Tanks, Uses Steam to Purge, and for Pre- 

heating 0-28 
Tanks, Welded, Lead-Lined, Obtains Con- 

tracts for Ap-26 
Tantalum Sheets, Thin, Welded by the Elec- 

trie Are -29 
Telescope-Type Lift, Welding Reduces Size 

of Ja-20 























Testing— 


*Application of Correct Design, Good 
Welding and Field Testing to Structural 
Work, The Ja-21 

Battledeck Floor Performs as Single 
Unit Ap-29 

“Comparison of Steel and Cast Iron for 
Stress-Transmitting Mechanisms, A........ D-20 

*Qualifying Operators for Government 











Contract Work Mar-17 
Test Coupons Cut Out of Piping in New 
Building Ja-27 





*Tests of Welds in Electrolytic Copper 
Made With Standard Commercial Weld- 





ing Rods May-17 
*Using Tests to Determine Correct Set-Up 
and Procedure for Welding................-.-..--Mar-24 


=, and Iowa to Hold Welding Confer- 





oro Welding Conference Set for February..D-17 
Thawing Out Frozen Pipes With Welding 











Generators Mar-18 
Thermit Repair on Bucket May-27 
Thermit Repair Releases Street Cars After 

Tie-Up ..-Mar-29 
Tire Molds Modernized at Big Savings........ May-28 


Towers, Bridge, Welded Base Plates for.........- N-28 
Trade-In Junk, Accumulates Large Pile of....D-19 
Trade Literature 
banal Ja-30, F-34, Mar-32, Ap-34, May-34, 
Jun-31, Jul-31, Au-34, S-52, 0-33, N-32, D-54 
Trailer, All-Welded, for Transporting Live- 
stock N-20 
gi a for Demonstrating Welding and dev 











Gase 
Truck- i Trailer, Welding Can Help in saline 
Safe the .--5-23 
Tubing (See Pipe) 





Vv 


Valve, Gate, Seats of, Repaired With Stain- 

less Steel . a-26 
Valve Seats, Steel Inserted, Hard-Surfacing..N-22 
Vessels for Petroleum Fluids, Submits Code 

















for Mar-16 
hp om Pressure, Welded, British Now 
Acce’ S-27 
Vessel Welded 5 Years Ago Still in Good 
Condition . N-24 
Ww 
Warehouse Association, Steel, Expands Its 
Services 0-30 
Water Heater, Brazed, Tested to 850 Lb.....Jun-26 


Water Skis, Welded, for Duck Hunters.......... Ap-29 

Waterwheel Generators for Béulder Dam..May-27 

Welders—(See Afe Welders and Resistance Weld- 
ing) 

Welding Engineer’ s Wife Speaks Her 
Mind, A 

Welding News in Pictures. 

Ja-25, F-29, Ap-31, 
May-31, Jun-27, Jul-28, Au-30, S-37, O-31, N-25 

Welding Shops (See Job Welding Shops) 

Weld — Superior to Best Open-Hearth 


























Produc — 25 
Wheel Hubs, Builds Up Worn, by Meta 
Spraying ‘ 0-19 
Witherspoon, Robert Allen, Receives More- 
head Medal D-24 
*Wobbler Ends of Strip-Mill Rolls, Cast- 
Iron Are-Welding of. S-25 
Wood, Oxyacetylene Charring of, for Orna- 
mentation Jun-16 
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New Equipment 





Axle-Wheel Straightener 
and Arbor Press 


Many welding shops throughout the 
country have enlarged their business by 
installing hydraulic axle-wheel straight- 
eners and arbor presses. To retain the 
original temper of the steel, axle and 
wheel straightening must be done cold. 
For this purpose, the Bee-Line Manu- 
facturing Co., Davenport, Iowa, has de- 
veloped a combination hydraulie axle- 
wheel straightener and arbor press. The 








Device for Straightening Axles 
and Wheels. 


press is fitted to its 74x121-in. bed with 
machined slides to allow movement along 
the length of the bed. The hydraulic head 
may be slid crossways 28 in., and it de- 
velops 50 tons pressure. 

This equipment is complete, with all 
necessary attachments, for straightening 
axles and wheels. Accurate charts are 
furnished, giving complete information 
on the front axles of all American-made 
cars. 





Electrode Holder Avoids 
Accidental Grounding 


The uncomfortable flashes that welders 
get when accidentally touching the elee- 
trode holder to grounded parts, are elimi- 
nated when using the Jackson insulated 
electrode holder, it is claimed. Injuries 
to light work, due to accidental ground- 
ing, are also avoided, so that the safety 
factor as an advantage is matched by the 
elimination of spoiled work. Avoidance 
of breaking the are through striking an 
uninsulated holder against grounded 


UE 





THE WELDING ENGINEER 
Page 32—December, 1934 





parts while welding, is another obvious 
advantage. 

The Jackson holder is made of a spe- 
cial high-strength alloy, having wear- 
resisting qualities and high conductivity. 
The cable connection can be clamped on 
or soldered. The handle and jaws are 
protected by molded, non-conducting, 
non-burnable insulating parts, securely 
attached. The manufacturer of this holder 
is the Jackson Electrode Holder Co., 174 
Chalmers Ave., Detroit, Mich. 





They're Edgewise Tubes, 
Not Radiating Fins 


The attachments to the oil tank of the 
heavy-duty oil-cooled a.c. welder, desig- 
nated as “radiating fins” in the deserip- 
tion appearing on page 32 of the No- 
vember issue of The Welding Engineer, 
are really edgewise tubes, states C. J. 
Holslag, president of the Electrie Are 
Cutting & Welding Co., Newark, N. J., 
manufacturers of the device. Oil is ecir- 
culated through these tubes for cooling 
the transformer. 





Low-Melting-Point Bronze 
Named “Penn Bronze” 


The trade name “Penn Freeflo Bronze” 
has been shortened to “Penn Bronze,” 
according to an announcement from the 
Titan Manufacturing Co., Bellefonte, Pa. 
“Penn Bronze” rods are used for bronze 
welding cast iron, malleable iron, 
wrought iron, galvanized iron, steel, brass 
and bronze, and melt at 1620° F. A 





showed yield points between 35,2.) ana 
35,580 Ib. per sq. in., ultimate ‘-ngijp 
strengths of 55,680 to 57,000 per 
sq. in., and an elongation in ° 
14.06% to 18.75%. Rigid specifi: ation: 
and raw materials of very high ))y,it 
insure high uniformity, the manu 
states. 


New Arc-Welding Lens 
Allows Clearer Vision 





An increase of 75% in visibilit' 
no sacrifice of eye protection, is a 
by the new Agile welding lens, ac 
to claims made by the America: 
Corp. These lens consist of a dar 





Injurious Rays Do Not Penetrate 
Past the Mirror. 


and a mirror, the latter being placed to 
reflect the injurious rays of the are away 
from the welder’s eyes, and prevent then 
from penetrating past the mirror. Thus 
the dark lens can be made of less density 
than in the conventional lens, it is 
claimed. Further details can be had from 
the American Agile Corp., 5806 Houg! 
Ave., Cleveland, Ohio. 





Deflection Eliminated 
in Welded Shear 


Through the use of rolled-steel weld 
construction, together with steel castir 
and the elimination of delicate wor 





This Shear 
Employs No 
Flywheel or 
Moving 
Counterweight. 





three-months’ series of periodic tests with 
these rods used in the welding of steel 


The Jackson Electrode 
Holder Is Fully Insu- 
lated Against Grounding. 








parts, a shear has been produced by | 
Beatty Machine & Manufacturing 
of Hammond, Ind., that is unus 
rigid and substantial in constru 
Safety is assured by the enclosing o 
working parts and the use of | 
button control instead of a foot ! 
No flywheel is employed, and the: 
no moving counterweight or noisy ¢! 








TOBIN BRONZE... 


used to fabricate 13,000-lb. hammer 


935 lbs. of rod 
deposited in 14 hours 


He. best to join the cast iron bottom and 
steel top of a 13,000-lb. steam anvil ham- 
mer? That was the question faced by a mid- 
western railroad shop...and solved by Tobin 
Bronze welding! 

Because of the unusual nature of the job, a 
pre-heating furnace was built around the massive 
base... (in ordinary work the low melting 





point of Tobin Bronze usually makes pre-heat- Ready for welding. Nous Geka media 
ing unnecessary). The weld was made vertically, the steel top and the cast iron bottom. 

to prevent the molten bronze from working 
ahead to insufficiently heated areas. Using two 
oxy-acetylene torches, it required but 14 hours 
to deposit 935 pounds of Tobin Bronze Rod 


and complete the weld. 





Tobin Bronze was the choice for this par- 





ticular job because of its uniformly high quality 
... its “day in and day out” dependability. For 
the same reasons, thousands of experienced 


. 4 rene eer 


welders will use no other brand for the general 
oxy-acetylene welding of cast and malleable iron. 


Anaconda Publication B-13, new edition, contains 





a wealth of practical bronze-welding information 
_. 
and describes the complete line of Anaconda Rods. 


The finished job . . . 13,000-Ib. hammer 
Copies gladly mailed on request. fabricated with Tobin Bronze. 


THE AMERICAN BRASS COMPANY 
AnagonA General Offices: Waterbury, Connecticut YW 


arty eaigeonee Offices and Agencies in Principal Cities 
CODE 
In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 


ANACONDA WELDING RODS 
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The gap or throat cannot expand dur- 
ing splitting operations, it is claimed, 
and vertical deflection is impossible inas- 
much as all vertical strains are trans- 
mitted to the ram and cannot be borne 
by the throat. Large or small sheets may 
be sheared within full view of the oper- 
ator at all times, and an adjustable rear 
squaring gauge is provided, with a range 
of 2 in. from the blade to any specified 
width. This shear is available in several 
sizes. 





New A.C. Welder Featured 
by Low Power Bills 


An alternating-current welder of the 
motor-generator type, which allows ae. 
welding without the unbalancing of the 
power-line phases, has been developed by 
The Lineoln Eleetrie Co., Cleveland, 
Ohio, and is known as the “Shield Are 
AC.” The unit is designed for operation 
from 2-phase and 3-phase cireuits, and it 
converts the current into a higher fre- 
queney that is suitable for welding with 
either heavily coated or washed elee- 
trodes in all positions, it is claimed. 

The higher frequency is said to result 
in a more stable are, less magnetic blow, 
and an easier starting of the are. The 
spatter loss is said to be minimized, and 





a dense weld is obtained, especially in 
multiple-pass welding. The power factor 
is as high as would be expected with 
any motor-generator type of d.c. welder, 
since no transformer is used, and it is 
said that the current drawn from the line 
is no more than that drawn by the cor- 
responding d.c. welder. 

The “Shield Are AC” is made in two 
sizes: The smaller can be used for con- 
tinuous welding with electrodes of 3/32 


oa a 

















New Lincoln A. C. Welder of 
Motor-Generator Type. 


to 5/16 in., and the larger size for con- 
tinuous welding with electrodes of ¥% 
to % in. 








Trade Literature 





G-E welding electrodes are deseribed 
as to operation, application and type, 
and their distinguishing features shown 
in Bulletin GEA-1546B, a new catalog 
issued by the General Electrie Co., Sche- 
nectady, N. Y. Included are bare and 
lightly fluxed electrodes for hand and 
for automatic welding, and heavily coated 
electrodes for hand welding alone or for 
both hand and automatic. A. condensed 
chart gives the major applications of 
these electrodes, and characteristics of 
electrodes and welds are also given in 
chart form. Tables also give chemical 
contents as well as current and are volt- 
age values. Various accessories and weld- 
ing equipment are also illustrated. 


“Pipe Thawing With Hobart ‘Simpli- 
fied’ Are Welders” is the subject of a 
booklet in mimeographed loose-leaf form, 
issued by Hobart Bros., Box U-124, Troy, 
Ohio. Fourteen actual eases are dis- 
cussed, and a sketch given for each to 
show the application of welding current 
for thawing pipes. In each case, the eom- 
plete circuit is deseribed, total length 
given, and data given on the length and 
size of cables, meter readings, time re- 
quired to thaw out, cost of power and 
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labor, charge made to customer, type of 
machine used, and other details. Though 
priced at 40 cents, this interesting book- 
let is available free to readers of The 
Welding Engineer. 


General Electric are welders, Type 
WD, are described and illustrated in Bul- 
letin GEA-1440C, issued by the General 
Eleetrie Co., Schenectady, N. Y. Dimen- 
sions, ratings and weights are given. 
Oscillograms are reproduced to show volt- 
ages and currents before and after a 
brief period of dead short-cireuit, thus 
illustrating the quick voltage recovery 
and limited current peak attributed to 
these generators. Factors of design and 
operation are discussed. 


“Precautions and safe practices in the 
storage, care and handling of oxyacety- 
lene welding and cutting equipment” is 
the title of a 24-page booklet, published 
by The Linde Air Produets Co., 30 East 
42nd St., New York, N. Y., which super- 
sedes the former booklet of that titie. 
The 129 rules given cover the handling 
and care of cylinders and hose, setting 
up the apparatus, and recommendations 
for operating and maintenance. . 





Eye and face protection dey 2s ang 
welding accessories manufacture jy | 
Fibre-Metal Products Co., Ches r, py. 
are described in a new profuse | jj}y< 
trated 32-page catalog issued 
company. Among thé items lis od arp 
Eureka electrode holders, the \ plea, 
earbon-electrode holder, welding  \elmet. 
and handshields, and folding |eathey 
poeket shields. 


The designing of expansion loops, 
using Tube-Turns and straight le: ths of 
pipe or tubing, is made easy by refer 
ence to a chart contained in a painphlet 
recently issued by Tube-Turns, Ine. 
Herald-Post Bldg., Louisville, Ky. A 
number of very interesting insta! lations 
are shown. A table gives the therma 
expansion of pipes at various tempera 
tures. 


“Recommended Practices for Gas Cui 
ting of Structural Steel” is the subject 
of a 16-page booklet, issued by The Linde 
Air Products Co., 30 East 42nd St., New 
York, N. Y. This is divided int 
sections: Definitions; general reecomme: 
dations; qualification tests for workma: 
ship; safety precautions; and recon 
mendations on cutting practices. 


Manganese-steel welding, in tl. 
pairing of manganese-steel castings and 
building up chilled-iron crushers, 
seribed and various types of work illus 
trated in a folder issued by the McLeai 
Welded Products Corp., 530 West 79t! 
St., Chieago, Ill., who specialize in mai 
ganese-steel welding and in hard-facing 

“Shield-Are Welding Builds Better 
Ships” is the title of a folder containing 
illustrations of watercraft built with ar 
welding. The aircraft carrier Ranger is 
shown, in which 333,000 Ib. of “Fleet 
weld” was used. Copies of the leaflet 
ean be obtained from The Lincoln Ele 
trie Co., Cleveland, Ohio. 





The Briggs portable, fully automatic 
spot welder is deseribed in a booklet is 
sued by The Briggs Manvfacturing (o 
Detroit, Mich. Detailed information is 


given on the trigger control and the 


water-cooled transformer. Several tvpes 
and forms of guns are illustrated. 


Aireo’s shielded-are electrodes ar (i 
seribed in a folder issued by the Air 2: 
duction Sales Co., 60 East 42nd St., Nev 
York, N. Y. Electrodes are listed for flat 
welding and for vertical and over)ead 
work. A table of recommended eurren' 
values also is given. 


Electrodes for stainless-steel we! ling 


are listed in a pamphlet issued by A 


Ine., 401 N. Broad St., Philadelphia Pa 
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ADAMS ELECTRODES 
WELD HUGE NORRIS 
DAM EQUIPMENT 








The concrete handling equipment illustrated 
above was made by the Insley Manufacturing Co. 
of Indianapolis, Ind., for the Tennessee Valley 
Authority. These special cars and buckets (each 
bucket weighing 7,000 lbs. and carrying 24,000 
lbs. of concrete) are all-electric-welded with 
Adams “Tankcraft” Electrodes. The 68,000 to 
72,000 Ibs. per square inch ultimate tensile 
strength of “Tankcraft” fusion metal with duc- 
tility of over 25% gives assurance that this equip- 
ment will withstand the heavy shock stresses to 
which it will be subjected. 


Let us tell you more about these new “Tank- 
craft” Electrodes, which may be used for hori- 
zontal, vertical or overhead welding. 


The Adams line includes Arc-Welders, Axto- 
matic Welding Heads, Automatic Welding Wire, 
Shielded, Processed and Bare Electrodes and 
Welding Accessories. 


J.D. ADAMS COMPANY 


Arc-Welding Equipment and Electrodes 
INDIANAPOLIS, INDIANA 











The New Willson 
CHIP-WELD GOGGLE 


A serviceable welding type one 
moment and an efficient chipping 
type the next... 








One welding lens is raised here to show how 
the roomy cups of style DCSO permit ready 
use over regular spectacles. 


Professional Welders showed us how to make 
the Chip-Weld, many models of which were 
made and tested before the goggle illustrated 
was perfected. The molded black composi- 
tion cups of Style DC50 are shaped to fit the 
curves of the face. Two indirect ventilating 
ports in each cup provide a sufficient flow 
of air. 


50 mm. clear Super-Tough lenses furnish 
strength against impact of flying particles. In 
the same goggle, in hinged frames which may 
be raised readily, are 50 mm. Willson-Weld 
lenses for protection against dangerous light 
rays. This glass of special chemical character 
filters out injurious rays from intense light as 
present in welding, burning, cutting, brazing, 
furnace observation, smelting and similar work. 

One welder friend tells us he trimmed sev- 
eral hours off an estimated twenty-hour job by 
not having to remove his goggles for observa- 
tion. If you are interested in this or any of 
the other exclusive Chip-Weld features, clip 
and check this ad, sign and mail to us for: 


[|] Printed Folder [] Quantity Price 
(_] Interview (] Sample C.O.D. 


Price: Style DCSO $4.50 each, f. o. b. shipping point. 


WILLSON PRODUCTS, INC. 
Reading, Pa. 
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Instructions are given for welding va- 
rious stainless steels, and chemical anal- 
yses and weights of Chromend stainless 
electrodes are given. 


“Are Welding Supplies” is the subject 
of a new catalog issued by R. D. Thomas 
& Co., 401 N. Broad St., Philadelphia, 
Pa., which deseribes 24 grades of welding 
electrodes and illustrates electrode hold- 
ers, shields, helmets, and other accesso- 
ries. 





A comparison of are-welded and riv- 
eted designs for fixed-end connections of 
beams to columns, is given in “Studies 
of Structural Arc Welding,” Plate 47, 
recently issued by The Lincoln Electric 
Co., Cleveland, Ohio. 


Sil-Fos, for low-temperature brazing 
of non-ferrous metals and alloys, is de- 
scribed and uses listed in an illustrated 
folder issued by Steel Sales, 129 S. Jef- 
ferson St., Chicago, Ill. 








Commercial News 








simanidioheeeaamm 


Eckman Heads Research at 
Thomson-Gibb Company 


M. L. Eckman, formerly engineer for 
The Federal Machine & Welder Co., and 
for many years prominently identified 
with the welding industry, has been 
chosen to head the research and develop- 
ment department of the Thomson-Gibb 
Electrie Welding Co., with headquarters 
at Lynn, Mass. 

Mr. Eckman’s broad experience with 
production welding problems includes 
intimate, practical knowledge gained 
from the standpoint of users of produe- 
tion welding equipment as well as de- 
signers and builders of such equipment. 
He was at one time associated with the 
Ford Motor Co., and he has spent con- 
siderable time in Europe with users as 
well as manufacturers of welding equip- 
ment. He is regarded as an authority on 
advanced welding practices in all the 
leading industrial countries, including the 
United States. 





Emery Transferred 
to Detroit 


W. V. Emery, who for the past ten 
years has been with the Harnischfeger 
Corp., of Milwaukee, has been transfer- 
red to the corporation’s Detroit office, in 
charge of P&H-Hansen are welder sales 
for that area. During his association 
with Harnischfeger, Mr. Emery was in 
charge of all welding operations and also 
served in a consulting and promotional 
capacity. Previously, he was for five and 
one-half years with the Seeman Body Co., 
of Milwaukee. 


The Wisconsin Oxygen & Hydrogen 
Co., Kenosha, Wis., has been merged with 
Compressed Industrial Gases, Inc., 221 
N. La Salle St., Chicago. The plant at 
6313 Thirty-first Ave., Kenosha, will eon- 
tinue in operation as heretofore. A. H. 
Steinbrecher, of the Kenosha company, 
becomes vice-president in charge of oper- 
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ations of Compressed Industrial Gases, 
the other officers of which are: H. B. 
Pearson, president; E. A. Faulhaber, ex- 
ecutive vice-president ; C. T. Price, vice- 
president in charge of sales; W. J. 
Moran, treasurer; and E. Hepler, secre- 
tary. Compressed Industrial Gases also 
recently acquired the Mo-Ark Oxygen 
Co., of Fort Smith, Ark. L. H. Good 
continues as manager of the Fort Smith 
plant. 


The report regarding the new connec- 
tion of R. C. Anderson in the Boston 
territory, which appeared in the Novem- 
ber issue of The Welding Engineer, 
should have given the distributor’s name 
as Welding Engineering Sales Corp., 140 
Federal St. They are maintaining a com- 
plete stock of welding equipment and ac- 
cessories, Mr. Anderson reports. 


The John Huntington Polytechnic In- 
stitute welding course for engineérs, 
foremen and welding supervisors, was 
transplanted to Pittsburgh, Pa., and held 
in the Chamber of Commerce auditorium 
during the week of December 3rd. Ap- 
proximately 250 were enrolled. 


Thomas T. Watson, who joined the 


- metallurgical department of the Lukens 


Steel Co., Coatesville, Pa., in 1931, has 
been appointed development and service 
metallurgist. He will be engaged chiefly 
in service and sales work in connection 
with Lukens nickel-clad steel. 


Oster-Williams, of Cleveland, Ohio, 
have opened an office and display room 
at 292 Lafayette St., New York, N. Y., 
in charge of H. B. Van Osten, district 
manager. Machines are on display for 
actual demonstrations of pipe and bolt 
threading. 


The Champion Rivet Co., Cleveland, 
Ohio, announce the following new dis- 
tributors for their welding electrodes: 
Root Neal & Co., Buffalo, N. Y., for 





western New York State, and Tar ver & 
Co., Indianapolis, Ind., for the state of 
Indiana. 


New distributors of Enduro stainless 
steel are: Buhl Sons Co., Detroit, \ich.. 
F. W. Heitmann Co., Houston, ‘eax: 
and The Woodward Co., Albany, N.Y. 
according to an announcement from 
N. J. Clark, of the Republic Stee! Corp. 


The John Tillman Co., of Long Beach, 
Calif., manufacturers of welders’ protec. 
tive leather goods, formerly located at 
2684 American Ave., has moved into 
larger and more convenient quarters at 
2716 American Ave. 


Harvey Winkleman, formerly in 
charge of sales and service in the Cleve- 
land territory for the M. Keith Dunham 
group of companies, has been transferred 
to the Chicago territory. 


K. L. Hansen, of the Harnischfeger 
Corp., Milwaukee, Wis., will address the 
Cleveland Section of the American Weld- 
ing Society at their meeting to be held 
on Jan. 9th. 


J. B. Flock, formerly representative 
for The Lincoln Electric Co. in the Pitts- 
burgh district, has been transferred to the 
Tri-City district, with headquarters at 
Moline, Il. 


The Ryerson Company is completing 
an extension to their Milwaukee, Wis., 
plant at 244 South 19th St., which will 
almost double its former warehousing 
capacity. 


Charles Pack has rejoined the Doehler 
Die Casting Co., New York, N. Y., in the 
position of assistant to the president in 
charge of all research and development 
work. 


H. E. Menefee, formerly with the 
W. J. Holliday Co., Indianapolis, Ind., 
is now connected with Tanner and (o., 
steel merchants, of the same city. 


Frank Maichle, salesman for The Lin- 
coln Electric Co., has been appointed 
manager of the Pittsburgh district for 
the same company. 


Tonean Iron sheets, made by the Re- 
public Steel Corp., are now being dis- 
tributed by Steel Products Co., MeKees 
Rocks, Pa. 


Leonard Ross has been appointed 
Cleveland district representative for The 
Bastian-Blessing Co., Chicago, Ill. 


Arcos has moved their Paris (France) 
office to 52, Rue du Reservoir & 3, Rue 
du Port, Clichy (Seine). 
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‘Notes From the Field 








The Howell & Parker Machine & Weld- 
ing Works, of Ada, Okla., formerly the 
Vickers Machine Works, of Oklahoma 
City, are operating as a repair welding 
and machine shop. They are engaged in 
building up and hard-surfacing drill bits. 


Welded steel pipe will be used in the 
construction of the Freda siphon, a see- 
tion of the Colorado River Aqueduct in 
Southern California now under construc- 
tion. The contract for this pipe was 
awarded to the Consolidated Steel Corp. 


Much welding will be employed in the 
early construction of a brew house for 





the Grace Bros. Brewing Co., of Santa 
Rosa, Calif. This work will include the 
construction of 18 large all-welded steel 
tanks, together with welded structural 
steel supports, piping, ete. 


Indicative of the growth of the Insti- 
tution of Welding Engineers (British), 
is the appointment of F. Stoyle as full- 
time secretary and the acquisition of new 
offices at 7/8 Holborn Hall, Grays Inn 


Road, London. 


The Acme Pipe Co., of San Diego, 
is completing an interesting piece of 


welding, being an all-welded paper press. 
The press is being made of old street-car 
rails, and will have a pressure working 
capacity of about 40 tons. A big saving 
in weight and fabricating cost is effected 
through the welded type of construction. 





Elmer Mayfield recently opened a 
boiler and welding shop in the new Ada, 
Okla., oil fields. He is a veteran in the 
oilfield-welding business and has followed 
oil booms for many years. 


The plant of the West Side Welding 
Co., 807 Commercial St., Waterloo, Iowa, 
is being remodeled and the interior re- 
arranged to make the plant and building 
modern. 


A welding school has been opened at, 
5202 Van Dom St., Long Island City, 
N. Y., by F. J. Giroux, it is reported. 








‘CLASSIFIED ADS» 


Help Wanted—75c per line, minimum 4 lines. Jobs Wanted—4 lines free. Other Ads—$1.00 per line, minimum 4 lines. 
Count 8 words to line. Add 6 words for keyed address. 








WANTED TO BUY 


POSITIONS WANTED 











Are Welder Wanted—200 or 300 amp. State condition, age, 
price, make and R.P.M. Address D-4, The Welding Enyineer. 








FOR SALE 


Bargains—5-operator G-E 800-amp. welder, u.c. motor 
drive, Al condition. Also Lincolns, Wilsons, and others in 
stock, for sale or rent. Guaranteed. Service Co., 3741 Cedar 
Ave., Cleveland, Ohio. 








Bargains—Demonstrator Arc Welders. Gasoline, electric 
drive, belted, or coupled-together outfits. 30 days’ trial. Easy 
terms, if desired. Write Ken’s Welding Exchange, Box 
U-1141, Troy, Ohio. 


Supervisor and Inspector—Connected for several years 
with firm engaged in railroad welding, including railends 
and manganese crossings. Also experienced as shop inspector 
and superintendent of plant with manufacturer of railroad- 
track material, and served for several years in engineering 
department of large Western railroad. Graduate of Lincoln 
Electric Co.’s supervisors’ course. Address D-5, The Welding 
Engineer. 





Mechanic and Welder—With large coal company for past 
3 years; prior to that, worked as mechanic and foreman in 
shop for 11 years. Experience with gas welding dates back 
to 1920, and are welding back to 1929. Experienced with 
various makes of welders and rods. High school graduate; 29 
years old; married. Address D-2, The Welding Engineer. 








BUSINESS OPPORTUNITIES 


Fine Opportunity for welding engineer and alert sales pro- 
moter to settle for future. Some capital required. Welding 
and radiator company in heart of New Jersey, established 
over 20 years, needs new blood as executive. Kappertz, Mor- 
ristown, N. J. 








High-Class Representative Wanted—To get jobbers for 
Wilco Electric Welding Machines. Business established 12 
years, Liberal commission. Write for territory. Wilco Elec- 
trie Welders, 446 State Ave., Kansas City, Kansas. 


Shop Superintendent—Can take complete charge of shop 
making stainless-steel dairy equipment. Experienced in de- 
signing, estimating, layout, welding, fabricating and finish- 
ing. Reputation and integrity well established. Can manage 
men and get results. Accomplishments well known to the 
trade. Address D-3, The Welding Engineer. 





Sales Engineer—LHight years’ experience in sales of weld- 
ing equipment, including arc welders and supplies. Six years’ 
experience welding, both gas and arc; served two years as 
welding engineer for oxygen company. 34 years old; married. 
Address D-1, The Welding Engineer. 














MAKE STRONGER WELDS FASTER IN 
No Puddling WHITE METAL No Flux 


White Metal is easily and quickly welded with Aladdin Rod at a profit. Don't 
Continue to lose protit by turning down White Meta! parts. Only Aladdin Rod 
'§ guaranteed to produce welds of greater tensile strength than original metal. 
Unexcelled as an aluminum solder. Directions with each pound. If your jobber 
cannot supply you, order direct. 








Assorted, 4% and gy in., $2.50 per Ib. ty in. rod, $2.75 per Ib. 
mt ALADDIN ROD & FLUX MFG. CO., 947 Fifth Ave., Des Moines, lowa 





LEARN WELDING 


At a liberally endowed and well established trade school. 
Founded in 1907. Practical shop instruction. Tuition fee $10.00 
per week. Free catalog sent on request. Enroll now. 


THE DAVID RANKEN, JR., 


SCHOOL OF MECHANICAL TRADES 
Finney, aig Cook Aves. 
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Bronze Welding Rods 
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Trade Mark Registered 


The definitely superior welds secured by use of 
TITAN BRONZE WELDING ALLOYS are 
due to use of the purest obtainable raw materials, 
strict laboratory control and double deoxidation. 
The double deoxidation process developed by 
Titan metallurgists eliminates injurious gases and 
produces alloys with excellent bonding properties, 
resulting in welds that are dense, non-porous and 
of great strength and high ductility. 


The use of the purest ingredients such as electro- 
lytic copper 99.96 in purity and electrolytic zinc 
99.99 plus, in Titan Bronze Welding Alloys, is a 
further assurance of superior welding results. 
Exceptional low-melting is an outstanding feature 
of Titan Bronze Welding Alloys. A trial will 
easily prove this. 


Uniformity of mixtures and casting temperature 
are essential to good welding results. The strict 
laboratory control exercised in the manufacture 
of Titan Welding Rods assures the user of abso- 
lute uniformity. 


Specify Titan Bronze Welding Rods for the weld- 
ing of cast iron, malleable iron, wrought iron, gal- 
vanized iron, steel, brass and bronze, and thereby 
assure yourself of the finest obtainable welding 
results. 





Samples of our Penn Bronze, Titan Bronze, Titan 
Brazing Bronze and Titan Manganese Bronze 
Alloys, gladly forwarded upon request. 


Write for descriptive circular. 











TITAN METAL MFG. Co. 


Bellefonte, Penna. 
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AT LAST 


Alternating Current Are Welding 
Has Come Into Its Own 


It is recognized by the highest authorit 
for its major advantages, absence of ma v- 
netic blow in the arc (resulting in super) 
welds), easier to make fillet welds, easi- 
to weld in corners, gives deeper penet, 
tion, greater welding speed. 


OWEN Induction Arc Welders are 10 
ordinary A. C. welders. They will do you 
work more efficiently and more econon! 
cally than any other arc welder built. 


In addition to our present line, we will 
soon announce our New Line of OWE \ 
Gasoline-engine driven, A. C. Power 
Plants. Also OWEN Unity Power Facto: 
Transformer Welders; the greates' 
achievement in the history of welding 


OWEN ELECTRIC MFG. CO. 


FAYETTEVILLE, NORTH CAROLINA 

















EUREKA —— 
ELECTRODE HOLDERS 


THE STANDARD OF PERFECTION 











Three 
Weights 


—Light Welding 
—Electrodes 


—Medium Welding 
—Electrodes 


—Heavy Welding 
—Electrodes 





\%,” to %” Dia 


SOLDERED OR REMOVABLE CONNECTION 
NO SCREWED JOINTS TO HEAT 

Worn Jaws Easily Replaced at Low Cost. No Sprin; 

GUARANTEED TO OUTLAST ANY TWO OTHE 
HOLDERS NOW ON THE MARKET. 


Sold Thru Mfgrs. of Arc Welding Equipment and 
Jobbers of Same. 


THE FIBRE-METAL PRODUCTS CO. 
CHESTER, PA. 























a 
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[NEW HOBART 40 VOLT "SIMPLIFIED’ ARC WELDER 


IVESTIGATE ) COMPARE! (2030 days nial 


Discover the new welding speeds and performance that come with this new Simplified welding. No 
extravagant claims or salesmen’s promises have made this the fastest selling Welder on the market 
today—just new records of performance with lower welding costs and easier handling than you ever 


thought possible—that's why we originated the 30 DAYS’ TRIAL to let you KNOW, COMPARE, and 
actually use this “5 Year Ahead” Welder. 


GET YOUR MONEY’S WORTH 


* 

w that your Welder handles plain rods as well as coated rods donc COUPON ) dotcith 
ically and easily. Automatic reactance that goes to work for 

welding on low range work and cuts out for economy on higher 
is found only in Hobart. Remote Control—THAT REALLY 
gene you gap Fag =, ie ae, liberal 30 Day Trial offer. I am interested in— 

s or or r S meet pri - - ‘ : 125 Amp. 

set a Hobart on 30 DAYS’ TRIAL and you'll understand why H Bes Escine B S200 Amb 


Hobart Bros., Box U124, Troy, Ohio 
; Ope: 
| [) Gas Engine Drive 200 Amp. 30 Days’ Trial 
Du the lowest cost welding on the market. ; 
| 
1 
1 


Send me data on your new 40 Volt Simplified Welding together with your 


i Gives 


HOBART SS r: Fa 
Pe 


[)Send me the new CARBON ARC MANUAL 
































IT'S THE CUSTOM-MADE STEEL THA 


Fy 











T SPELLS THE DIFFERENCE! 













Y, \ 

i 
i TI 
th 
to 
all 
ar 
N 
Ww 
It 
WELDERS who use Roebling You will find it worthwhile to send for th 
AR Welding Wire will tell you that samples and data on Roebling Custom- | 
it is outstanding for uniformity Made Welding Wire. It is made in both th 
and freedom from non-metallic impurities. gas and electric types. V 
It should be. The steel for this wire is ROEBLING WELDING CABLES: These cables are b, 
custom-made specifically for welding. made in a complete line for arc welding purposes. ' 

Many leading welders consider them to be the fin- 

To begin with, only special, pure melting est welding cables on the market. Samples, data = 
stock is used to make Roebling Welding 24 prices gladly furnished. p 


Steel. Then, small open-hearth furnaces, 
permitting very close control of the melt, 
are employed in the exacting refining 
process. This is far different than making 
steel on the usual tonnage basis. And, 
there is a difference in the result. 


Braided 
Type 


Plain 
Rubber Type 


JOHN A. ROEBLING’S SONS CO. 
Trenton, N.J. Branches in principal cities. 


ROEBLING WELDING WIRE 7, 
COT itle 
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orld’s Largest Arc Welded Tank 


built with 7 PY RY 
Se ace: 














This 6,000,000 gallon tank is entirely self-supporting — welded 
throughout. The lowest row of plates are 1-3/16 in. thick, welded 
to a steel plate floor. Each succeeding row is slightly thinner to 
allow for a good strong bead on both inside and outside. Walls 
are 37 feet high. P&H-Crawler Cranes set the steel. 








No sir—not a rivet in this 6,000,000 gallon 
water tank built for the city of Milwaukee. 
It was a pioneering job, and one in which 
the contractors could take no chances with 


the welding apparatus. P&H-Hansen Gasoline Powered Arc Welders are economical in 
operation—fast, sturdy, dependable. You'll lay more metal with 
Welders had to be good = quality of welds a P&H-Hansen, you'll lay it more uniformly—and for less money. 


am 2 There’s a size and type for every need. 
had to be high — metal had to be laid fast : 
glk Wie ide Tak tw a deen et 2 pla P&H-Hansens are rugged, simple to operate, 


P&H-Hansen Arc Welders —ten of ’em — dependable performers under all condi- 
tions. You'll find ’em on tough jobs in 


factory and field alike. Write today for 
complete data on the new line of P&H- 
Hansen welders for construction work. 


ents HARNISCHFEGER CORPORATION 
equipment and contractors’ equipment. 4513 W NATIONAL AVE Established 1884 | MILWAUKEE, WIS. 


PH-HANSEN ARC WELDERS 


| BACKED BY — a S OF EXPERIENCE | 


SMT f4/ 


were selected for this important work. 
P & H-Hansens are built by an organi- 
zation that has had fifty years experi- 
ence in the manufacture of electrical 
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Ht Tays to be CERTAIN | 








IMPORTANT FACTORS 
ELIMINATE GUESS WORK ... 


ForrunatELy—there is no need to gamble 
quality of Welding Wire against a perfect fin- 
ished job. Thousands of welders know this— 
know how Premier Tested Welding Wire offers 
a five point program in service and manufacture 
that makes guess work unnecessary—eliminat- 
ing disastrous and costly errors. First: the control 


of raw material from mine to manufacture, 


eliminates all doubt as to basic quality. Second: 
sales and technical cooperation assure a grade 
and type of wire exactly suited to your needs. 
Third: laboratory control maintains constant 
uniformity. Fourth: frequent shop tests establish 
an added safeguard. Fifth: the grade is plainly 
stamped on every wire and rod—you simply 


can't go wrong. 


It will pay you to request complete details from us—as well as 
test samples covering your specific needs. In addition—a copy 
of our latest Welder’s Handbook will be forwarded to you. 


1831. 





208 South La Salle Street, Chicago 
94 Grove Street, Worcester 
Pacific Coast Distributors: Columbia Steel Company, Russ Bidg., San Francisco 





1934 





AMERICAN STEEL & WIRE COMPANY 


SUBSIDIARY OF UNITED 





STATES STEEL CORPORATION 
AND ALL PRINCIPAL CITIES 


Empire State Building, New 
First National Bank Building, Belt 
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Business Mens 


PROSPERITY 
SURVEY 


ERE'S a chance to give voice to your own ideas as to which national policies 
you believe most likely to speed recovery in your line of business. 


BALLOTS like this are being published this month in many business papers affili- 
ated with The Associated Business Papers, Inc.—reaching virtually all key men 
in every line of industry, trade and profession throughout the nation. 


F tf 


USINESS men, nationally, may appreciate an opportunity to express their con- 

victions to a strictly non-partisan and impartial body—with the assurance that 

by so doing, business views will be presented effectively to the political, banking, 
industrial, business and labor leaders of the country. 


QQUESTIONS on the economic ballot below are prefaced with "In your line of 

business’ to make possible an industry by industry study as well as a consen- 
sus of business opinion in all fields of industry—so let our industry be well repre- 
sented in the responses. 


ECONOMIC BALLOT ---. 








Check your convictions, sign, clip and mail this ballot: 


1. As regards the possibility of Congress adopting a universal thirty-hour work week, do you favor such 
legislation? Yes { } No ( ); and if so on the basis of ( ) continuation of existing weekly wages, or 
( ) continuation of existing hourly rates of pay. 


2. In your line of business are you satisfied with enforcement of maximum hours and minimum wage pro 
visions now in effect? Yes( }) No( } 


3. In your line of business is there obtainable ample working capital—from banks? Yes( ) No( ); from 
government agencies? Yes( } No( } 


4. In your line of business is there obtainable ample investment capital—from banks? Yes ({ } No ( }; 
from government agencies? Yes( } No( ) 


5. In your line of business do you favor limitation of industrial output-—by government control? Yes ( | 
No ( )}; by industry control? Yes( }) No( ) 


6. In your line of business do you favor a plan for control of prices—by a code provision establishing price 
fixing? Yes( } No(_ ); by a code provision establishing an open price plan? Yes( ) No( } 


7. In your line of business do you think that government measures now in effect are helping small and 
medium sized enterprises? Yes( } No( ); hurting such enterprises? Yes( }) No( } 


Please return this ballot to 


_ ERRE REDO R RSS 6 TEE Ri See The Associated Business Papers, Inc. 
330 West 42nd St., 
nia eee os oe On Se New York, N. Y. 








= 
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THE NATION’S STRENGTH 
IS THE NATION’S HEALTH 


The greatest threat to the nation’s health is tuberculosis. It is 
the chief killer of men in industry between the ages of 15 and 
45—20,000 men in this group alone die of it every year. No 
one is safe from the disease until every case has been found and 
placed under treatment. Help protect yourself and your family 
by using Christmas Seals on your holiday letters and packages. 
The funds they provide finance a program of prevention, dis- 


covery, and treatment of tuberculosis throughout the entire year. 





Tbe NATIONAL, STATE, and LOCAL TUBERCULOSIS ASSOCIATIONS 
of the UNITED STATES 


1a BUY CHRISTMAS SEALS 
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TRIBUTE TO A GREAT AMERICAN 


N DECEMBER 22, 1800, Paul Revere wrote to 

a friend: “I have engaged to Build me a Mill 
for rolling Copper into Sheets, which for me is a very 
Great Undertaking, and will require every Farthing 
which I can Rake or Scrape.” 

The mill was built...and Revere’s copper was 
soon the standard of the Colonies. His copper was 
used to roof many important buildings; his bells 
sounded from sixty churches throughout New 
England; and his spikes, bolts, and copper sheathing 
were used for the new fleet of frigates ... headed by 


the famous “Old Ironsides.”’ 
\ | 


ie ae oe ee Cc OP: ? BR AN D BRA §S 
Founded by Paul Revere 
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S 


Looking back over these Colonial days, Revere Co 
per and Brass Incorporated recognizes that it ow 


more to the illustrious “midnight rider” than the fa 


It is this spirit, maintained through one 


that is this company’s proudest possession. 


t 
} 


4 


’ 


that he founded the present company. For Rever: 


was great, not only as a patriot, but as the foremo 


in new and better ways. And as an artist and crafts 


man, he insisted on fine materials and painstakin; 


t 


industrial pioneer. He tirelessly sought to do things 


hundred 


and thirty-four years of growth and consolidation, 
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Season's Greetings 


M& To all four corners of the earth and across the seven seas, metaphorically 
speaking, The Welding Engineer sends a message of Christmas greeting to its 
readers, and adds the anticipation that they will realize in full the auspicious 
hope that rests in the New Year. Since the oldest of Christmas stories is built 
around the theme of universal brotherhood and peace, our expression of goodwill 
at this time is particularly appropriate because our “family” is a heterogeneous, 
international one. Our army of readers is not found just in the marts of civiliza- 
tion, but also far from the beaten paths of commerce, even to the most farflung 
frontier of the industrial world. This message will be read by a mine superin- 
tendent on the Island of Cyprus in the Mediterranean, and a welding firm in 
Tasmania, lying off the southern coast of Australia, who always asks for two 
copies. Then, getting closer to home, a boat will deliver our message into the 
little Island of Trinidad, just off the northern coast of South America, where 
Usine St. Madeline looks for us every month. (Sorry we don’t know who Usine 
is, but Santa Claus does, so we are depending on him and the mails.) While 
speaking about islands, we mustn’t fail to mention our readers in Cuba and Porto 
Rico, in the Hawaiian Islands and Philippines, the Dutch East Indies, the gold 
dredging company in New Guinea, also the Land of Nippon, as well as the 
twenty-six located in New Zealand. Of course such familiar names as London, 
Paris, The Hague, Berlin, Torino (Fiat Motors), Moscow, Berne, Stockholm, 
Madrid, Helsingfors, Essen-Ruhr, Amsterdam, Brussels, Manchester, Budapest, 
Singapore, Edinburgh, Calcutta, will be passed over hurriedly. To the sixty-five or 
so in the USSR, we cry out “Skohl!” which we understand is ‘Russian for 
“Howdy.” With that part of the world covered, we jump back again to our own 
hemisphere, and greet the chief engineer of a petroleum company in Peru, and 
offer our greetings to readers in Patagonia, in Buenos Aires, to welders up high 
in the Chilean Andes, and stop at Sao Paulo and Rio de Janeiro, then far north- 
ward into Tampico, then across the Rio Grande. And just before hitching up 
his reindeers, Santa will hail a merry greeting from The Welding Engineer to 
our Alaskan friends, his last stop being with a gold producing company near 
Nome. If we could realize the fancy of the child on Christmas eve, when all dis- 
tance is obliterated, our Season’s Greetings would reach all on the-instant we send 
it. Since we must depend on material things to span space, we hope our friends 
will realize the sincerity of our wish even though it arrives after the Christmas 
rejoicing is over, or perhaps even after the New Year is on its way. To all, again, 
we say, A Merry Christmas and Happy New Yeat. 











AN ADVERTISEMENT FOR NICKEL-BEARING WELDING RODS MANUFACTURED BY THE INTERNATIONAL NICKEL CoM: 


Be new rush of dispensing, 
winery and distilling equip- 
ment is keeping me busier than 
a one-eyed man in the Streets 
of Paris. 


Last week, for instance, I’m 
shot over to Chicago to 
straighten out a shop | that had a 
rush order for some ‘“beverage 
dispensers’ ’. 


Ten of them were pure 
Nickel, and one, by way of trial was 
made of Inconel. 


The welder at the shop was up in 
the air. He knew how to handle the 
straight nickel job, but the Inconel 
(Chrome Nickel alloy) had him 
stumped. Said the flow of metal was 
*“sluggish’’. 


Well, I got him off in a corner and 
we went into action. We set up two 
pieces of Inconel scrap and welded 

them, using a def- 
initely reducing 
flame, with a fea- 
ther about %" long. 
After the joint 
cooled, he bent it 
through 90° one 
way, then 90° the 
other. His eyes 
» nearlypopped out. 





He’d been us- 
ing too high a heat and too sharp a 
flame. Didn’t give the metal time to 
flow together, but after he tried his own 
hand at it he got the hang of it. It was 
just a case of using a softer flame with 
a good feather on it, together with a 
simple jig that made the job a cinch. 
When I left, the welder slipped me a 
cigar his brother-in-law had given 

him. He’d been saving it for 
4 Sunday, but said he wanted me 


mae tO have it! 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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I’ve been called in on all sorts of 
jobs, from changing a tire for the 
Boss’ wife to attending the wake of a 
deceased customer. But one of the 
most ticklish assignments I’ve had 
handed me was to help a textile ma- 
chinery manufacturer weld Monel 
Metal kier chain to replace steel chain 
formerly used. Of course, the steel 
rusted and stained the goods. 


Chain was a little out of my line, up 
to then. But after all it was a welding 
job and up to me. When I landed 
at the plant it wasn’t much different 
from any other Monel Metal weld- 
ing job. 


The links were formed from %" 
hot rolled Monel, with an eye at 
either end. At the center of the link 
there is only a single cross section of 


X%" rod. 


The acetylene man was an old hand, 
but even he was a little jittery, and in- 
clined to give her 
too much tem- 
perature. We 
cut down the 
heat, that stop- 
ped overheating 
and burning the 
metal. Inside 
of an hour we 
were turning out 








Monel Metal chain that would 
held a battleship. 


at a it 


The boss has just handed me at 
gram to hop on the Pennsy fi 
and goto Harrisburg on some good 
sized Nickel-Clad Stee] hopp r 
If I get back in time, I’! tell 
about it next issue. Until the: 
keep me in mind if you run int 
any tough situation that threatens 
to stump your regular crew. W 
ing together, we'll straighten it out 


As ever, 


\\ 


INCO WELDING SERVICE 








INCO WELDING RODS and FLUXES 


for PURE NICKEL 
Oxy-Acet one. “T”’ Nickel Gas Welding Wire 


Metallic ,iNCo Nickel Metallic Are Weld 
ing Wire ‘No. 

Carbon Arec.. INCO Nickel Carbon Are We 
ing Wire No. 2 


for MONEL METAL 
Oxy-Acetylene ... Monel Gas Welding Wir: 


For flux see * below. 

Metallic Arc... INCO Mone! Metal Are Welding 
Wire No. 30. 

Carbon Are... INCO Monel Carbon Are Welding 
Wire No. 20. 

for INCONEL 
Cap Gestgions . «.- Inconel Gas Welding Wir 
x see ** below 


Metallic Arc...Inconel Metallic Are Weldi: 
Wire No. 82. 


for NICKEL-CLAD STEEL 
(for welding of Nickel side) 
Acetylene .. .‘‘T’’ Nickel Gas Welding Wi: 
Metallic Are... INC ‘O Nickel Metallic Arc W« 
ing Wire No. 31 and No. 35 
Are... INCO Nickel Carbon Arc Weldin; 
Wire No. 21. e 


FLUXES 


*INCO Gas Welding and Brazing Flux f 
Monel Metal. 


** “Cromalioy”’ 1 Welding Flux is recon 
neone 


+ For sg oe weld. 
No ged for the gas welding of Pu 
Nickel or Nickel-Clad Stee 

s 


INCO D wttins materials as listed can most convenient 
be obtained through regular INCO distributors. 


Detailed welding instructions furnished om requ 




















. 67 WALL STREET, NEW YORK, N. 











> Shee 


-STOODITED CRUSHERS 





It is easy to apply Stoodite electrically to steel 
crusher jaws, and the jaws coated with Stoodite 
will outlast several sets of unsurfaced equipment. 





Write for particulars. 


STOODY COMPANY 


WELDING RODS « 


ALLOY STEELS ” » EQUIPMENT 


WHITTIER, CALIFORNIA 








AMSCO 
WELDING 


Try AMSCO No. 459 Hard- 
Facing Rod on your work. 
Pug Mill Knives, Plow Shares, 
Dipper Teeth, Drag Chains, 
Crusher -Parts, Heavy Ma- 
chinery Parts, Screw Convey- 
ors, Pusher Shoes and. hun- 
dreds of other machine and 
equipment parts are readily 
salvaged by hard surfacing 
with AMSCO No. 459 Hard- 
Facing Rod. 














NO. 459 
ROD for Hard-Facing 


AMSCO No. 459 Hard-Facing Rod on tests and during five years of field 
application has proven its superiority by outwearing other materials costing 
twice as much. Use AMSCO No. 459 Hard-Facing Rod on your work. The 


exclusive characteristics are: 


1. Easy to apply with torch or electric arc. iron. e 

2. Welds with equal facility to manganese 5. Its qualities of adhesion and toughness 
or carbon steel and other ferrous metals. are not lessened by heating and quench- 

3. Much tougher than other hard-facing ing. 


materials with comparable abrasion re- 6. Presents outstanding resistance to wear 

sistance; does not crack, chip or spall off. and abrasion, even under impacts that 
4. Being iron base, it fuses readily with chip off other hard-facings. 

iron or steel and is better adapted to this 7. Costs much less than comparable mate- 

work than hard-facing containing no rials. 


A Rod for Every Job in Gas and Electric Welding Carried 
in Stock for Immediate Shipment. 


t 
’ 


Chicago, Ill. | 


see cron ke STIS,’ © 


_ Phone Franklin 4280 RESETS RATION 


Detroit, Mich. 
S 4150 St. James St. 
Phone Oregon 2121 








asabeainensinnel 
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Like aviation, stainless steel is growing rapidly in popular- 
ity and public acceptance . . . But again like aviation, un- 
skillful handling results in disappointment. 


Stainless steel resists heat and rust and contributes new 
beauty to a product—but it cannot be adopted indiscrimin- 
ately. Specialized experience and skilled engineering guidance 
are first essentials. 





Our Engineering Department offers you that experienced 
guidance—without cost or obligation. Write for experienced 
4 assistance from the Page branch office nearest you. 




















WAAC) -) | 3 Ad en eT AMERICAN CHAIN company, ine. 


MONESSEN, PENNSYLVANIA - ATLANTA + CHICAGO SBURGH NEW YORK + SAN FRANCISCO 


FORMED WIRE PAR WELD > WIR ORNAMENTAL PARTS 
STRAND + WIRE R FABRICATED PRODUCT FENCING 











ARCOS ELECTRODES 
ARC : OSs CHROMEND for Stainless 
EXELEND * Steel 
REFORMEND * Cast Iron 
MIXEND * Cast Iron 
NICKELEND * Nickel 
BRONZEND * Bronze 


VELOXEND " Steel 


STAI N 42 SS MANGANEND “ Hardnes 
ELECTRODES ARCOS Inc 


401 North Broad St. 
PHILADELPHIA. PA. 
Write for New Bulletin on STAINLESS WELDING 

















66 9? The safety, swiftness of action, and economy of the “Round File . 
Th RO i ND FI I E Improved Gas Lighter make it truly the Welder’s Favori« Th 
e hood is designed to form a pocket for the gas, insuring immedi 


ignition, Economical—the “Round File” construction affords 4 


IMPROVED G AS LIGHTER Mw le Foon eg ot cna large spark metal insures mo ° ign 


a ae renewal cartridge pe: A, 
immediate replacement. Cadmium plated to prevent r Try 
this superior lighter. 


Our Pyro Lighter, illustrated below, is widely recognize: 
best flat file ter on the market. Renewal will give aprox” 
mately 1500 ignitions. Write for our low price on this fas! selling 
lighter. We also manufacture the “Round File” POPUL °! 
Lighter—information and price on request. 




















= - ‘ ‘a 
IMPORTANT: ime SAFETY GAS LIGHTER CO. on « 


Swift!!! SAFETY GAS LIGHTER CO. % LYNN, W ASS. 





Price 25 Cente 
Safe! Sure!! 
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su Come to 
Cleveland 


When next you 
visit Cleveland 
come to the New 
Carter Hotel. A 
warm welcome 
awaits you— 
prompt, courte- 
ous service and 
delicious food at 
reasonable prices. 
Six hundred large, 
comfortable out- 
side rooms each 
with private bath 
and circulating 
ice water. Excep- 
tional facilities for 
land is conveniently located close to conventions and 
leading department stores, theatres, sales meetings. 
banks and transportation terminals. P ersonad l i ze d 
Room Rates Begin at $2.50 management. 


ce CARTER HOTEL 


PROSPECT NEAR EAST NINTH 


GA2VEL SB AD, OF LQ 
WILLIAM T. CRUSE, Manager 





» Why Guess? 
/ Buy Seneca! 








You cannot afford to guess what your finished weld will 
be like any more than an engineer can afford to guess 
whether the building will stand up. 


Seneca Brand Welding Wire, made under strict labora- 
tory supervision, backed by 29 years’ experience in wire 
manufacturing, removes all the guess work. 


Grade No. 1—For Electric Welding Low Carbon 
Wire with smooth action in arc. 

Grade No. 2—For Electric Welding. Made to 
A. W. S. Specifications E-No. 1B. 

Grade No. 3—For Acetylene Welding Low Carbon 
suitable for all general repair shop use. 

rade No. 4—For Acetylene W: purest iron 

stock made to A. W. S. Specifications G-No. 1A. 







Available in standard 
and special lengths. 
Quality guaranteed. 





Write for Free Samples 


Seneea Wire & Mig. Co. 
FOSTORIA Est. 1905 OHIO 


Sales Representatives in Most Principal Cities 




















How to plan, direct, and safe- 
guard arc-welded construction 


in bridges and buildings— 


Arc-Welded 
Steel Frame Structures 


by GILBERT D. FISH 


Consulting Structural Engineer; Consulting 
Engineer, Westinghouse Elec. & Mfg. Co. 


You Can Do it | 
BETTER with 





Torchweld Equipment Company 
extends their best wishes for a 


Merry Christmas 
and a Most 





401 pages, 6 x 9, 211 illustrations, $5.00 





— HIS is a reference work for engineers, contractors and all 
— others interested in the use of arc welding in structural work. Prosperous New Dp ear 
‘ile” Its purpose is to provide a great variety of information, both tech- 
le nical and practical, that will help in deciding when arc welded 
7 - construction can be used more advantageously than bolted and Mail Coupon and receive Teschweld’s 
gni- tiveted construction, and in handling all phases of the work with 1935 Calendar 
s of safety and economy. 
Try 
Contents 
the 1. Review of Welded Buildings and Bridges. 2. The ecg a en 
‘Oxl- Arc-Welding Process. 3. Specifications. 4. Physical Proper- 1035 W. Lake St. 
ling ties and Stress Analysis of Arc Welds. 5. Design of Arc- Chicago, Ill. 
Gas welded Connections. 6. Economy. 7. Construction. 8. Esti- 
mating. 9. Details and Shop Drawings. 10. Supervision. Please send me a Torchweld Calendar for 1935. 
11. Some Conclusions Drawn from Experience. 
ite hiccacioncictenSeics cere oxsbycases<canissceibe URANUS RI alae cde lecsacenonsen 
Order from Sd ES 
\r THE WELDING ENGINEER PUBLISHING CO. Street. : SUA SWevenanr te. Sic Ste 
¢ 608 S. Dearborn St., Chicago, Il. City... Me 
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| curt ACETY! LENE - Costs WITH it Write for 
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| MAKE MONEY— THE IDEAL HELMET 
| Reclaiming Old Plow Shares cron agg ol 
neck from direct and 
rays. 


i 
| 
THE HELMET WITH | 
A DOOR 
gives convenience for qu 
spection of the work 
sures protection for the 
| 
| 
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THE IDEAL SHIELDS 
HAND TYPE, 

are strong and light a ae 
easily held without ti: | Ste | 
hand. y 





Patent Pending 


Shares formerly thrown away can be reclaimed by welding | 
on special high-carbon point and cutting edge. Thousands | 
in use. Big, new field for welding shops. Write for full 
particulars, including details of the mew Synchronized 
Electric Welder which will pay for itself in a week’s time. 


New Process Plow Welding Co., Perry, lowa | 


NEW NOVIWELD LE 
FOR EITHER LIGH' 
HEAVY WELDING. 


The Ideal Face Shield Company 
468 N. Garfield Ave. 
Columbus, Ohio 
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WELDERS*| R@ivevrre 


ee ~ = Red Devil Heavy 
EQUIPMENT Flux Coated Rods 


GLOVES, MITTENS, SLEEVES, 
JACKETS, OVERALLS, ETC. 








Designed especially 
for Class I Welding 





MADE FROM 
- Specially Tanned Quality Leather Also Champ on Processed, Dipped, and Special Types for general 
PRICES REASONABLE-WE SHIP ANYWHERE | [iaieaniaiiniaieils | ; 
Postage Paid on Prepaid Orders in U. S. A. THE CHAMPION RIVET COMPANY, CLEVELAND- OHIO 
JOHN TILLMAN & CO WESTERN OF : EAST CHICAGO, INDIANA 
2684 American Ave. Long Beach, Calif. ee ——— 


Send for free catalog and price list 


STANDARDIZED 


CUTTING AND WELDING 




















“ANTI-BORAX” | 


Oxy-Acetylene Fluxes | 4 





are made for every metal and hav: 





























EXCEPTIONAL merit. is 
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F BRA/-CAST E 
FLUX 4 
SStengechte 2m vesees types of niniass aeeerota, oom For bronze welding of Cast Iron. 3 
manship. Write for catalogue. We also make the popular “E-Z" Welding Compound for forge we'¢ ‘‘ 

THE ALEXANDER MILBURN CO. : st oN a> cena ana | di 

1403 West Baltimore Street Baltimore, Maryland Anti-Borax Compound Co. Ft. Wayne, In “ 
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WHITE FLASH 





TVrEe° FD 
A SHIELDED ARC ELECTRODE 


® A heavily coated electrode for high quality welding including overhead 
and vertical, in conformance with the requirements of the A. S. M. E. Code 
for Class 1 work. 


® WHITE FLASH TYPE B may be used in all positions, depositing metal 
of excellent physical characteristics at high speed, with ease of control and 
maximum efficiency. 


@ The superior qualities of this rod are in full accordance with the tradition 
of leadership which has for a quarter of a century distinguished all Swedox 
welding materials. 


Eniral Steel & Wire Company 


DAYTON, OHIO CHICAGO, ILL. DETROIT, MICH. 
1095 E. Monument Ave. 4545 So. Western Blvd. 5035 Bellevue Ave. 
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CarBipE 





Quality Coke 


Plus 


Quality Limestone 
Plus 


Bagenoest ag Ability 


National Carbide 
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National Carbide Sales Corporation 
Lincoln Building New York 























A Merry 
© Christmas 


and a Prosperous 
and 


Happy New Year 


to all our customers, prospects and friends, includ- 
ing competitors, in the entire welding industry. a 




















We do not want all the business in this country. There 
are other good firms that make good arc welding ap- 


paratus. 


While the Dualarc and Alternarc have equals in many 
of their features, our whole idea of usefulness to the 
trade is to supply all the good features of all makes of 
machines in one welding unit. We will not go into 
details at Christmas time, but if you will allow us an 
opportunity to write you, we will certainly be pleased 


to attempt to show you exactly what we mean. 


Extecrric Arc Cutting & WELDING Co 


152-156 Jelliff Ave - - - Newark, New Jersey 




















